4 


 iiiiTC 





= 
= 
4 
;— 
= 
= 
= 
= 
= 
= 
= 
bd 
= 
= 





STUMINVUIUNEOUHUAVOUALOAEAAOALNTOUUEOSV OAHU i 



































THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 
vouNME Cv ; ___ NEW YORK, JANUARY 4, 1913 PRICE 10 CENTS 
| I UUUUAANAIH UU UULUAHAUULUUL til HUYNQNQOQQUOOUUUAOONOAENNAQNOUUOGUOOUOOONOOREOOGOEOQOOOOOOUOUOOEHOAOGOGEOOOOOGEOOOUOUUOOOOOOOOOGGGOONOOOOOOOOOTOETOEROGGOOOQOGOOOUAOUOOTEOOOOELOGQOOEROGGOUOTOOUUTOVONLASHEUHUOHGOOUUOUUHEAUOUUUUOEESHNEN IMT 
i 
| ; I 
z = 
: 
| = 
| = 
E 


AVAL 


HULU AAU 


T 
| 











i 





oe 
UTA 





TUVOVUUUUVEAVAUTAURUC CUA 


NT 





i 








The air exhaust from the torpedo is clearly visible, passing astern from the after end of the torpedo.—[See page 8.] 


A WHITEHEAD TORPEDO JUST AFTER ITS DISCHARGE FROM AN ABOVE-WATER TUBE 
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rical apparatus on their farms 





Retrospect of the Year 1912 


‘ ; homes One of the most important 
Civil Engineering. 


undertakings has already been mentioned in 








N f civil engineering works of the past the previous paragraph, because in its construction it is 
year the p ‘ f the Isthmian Canal at Panama of particular interest to the civil engineer. We refer to 

’ ‘ e first attel und it i the Keokuk Dam across the Mississippi River, which 
ulicient t it during the year this stupendou will provide hydro-electric power of something like 
tush u rf ird ipproaching = conen 1,0000.000) horse-power In California, the power of the 
with if unint ted regu { i is marked water towing through the Los Angeles Aqueduct is to 
the wot ‘ ed ler ¢ (s0eu Not evel be fully utilized. Seven hydro-electric plants are being 
t i if he ¢ ebra cul he bulging of constructed, and it is estimated that they will generate 
tin ‘ Dam due drat ul 138,000 horse-powel According to the report of the 
t iid re ed he threatened settl Commissioner of Corporations, 6,000,000 horse-power is 
! rit ke ‘ at ‘ . na dismayed the now developed in this country by water, and several 
work] i t rit nent. Each crisis has been met million more could possibly be developed from the same 
and mastere I, to-day, everything promises fair source Abroad there have been some very important 
for the sending of e first ship through the cal (il water power developments, particularly in Norway 
an expe enta in the autu f the preset There preparations are under way to develop 500,000 
year, and tl tic pening on Januar t, 1915, not horse-power in addition to the existing 450,000 horse 
0 ul ‘ d canal, but of a ut © mit powel rhis doubling of the amount of current gener- 
chanik nd hum erating forces ire in thorough ated is due to the demand of electro-technical indus- 
worklig Ie ‘ t the Panama Canal in the mag tries There has been some activity in the electrifi 
nitude of the total excavation is the Ambrose Channe cation of steam railroads Locally, the most im 
4) feet deep and 2,000 feet wide, extending for nearly portant item for the year is the work of the 
seve miles from deep water into New York Harbor New Haven Railroad in extending its electrified 
Not many people understand that this great work, which zone from Stamford to New Haven. The new 
has been done so unostentatic y, has involved the equipment will be practically identical with that 
excavation of nearly seventy million cubic yards of on the existing electric road, indicating that the com 
mareriia I t third of the amount that will pany is evidently satisfied with the efliciency of its 
have bee faken out whe the Panama Canal is com present electrical installation The most interesting 
pleted The canal is 9S per cent dug and the early railroad work abroad has been the completion of a 


uths of the present year will see the task completed Jungfrau railroad, which provides access to the sum- 








Phe Ambrose Channel wi form another monument mit of that lofty peak. In Mexico an electric railroad 
to the efliciency of that able professional body, the has been proposed to run to the summit of Mt. Popo 
Engineer Corps of the United States Army. The year catapetl, not for the purpose of carrying passengers, 
has seen steady we done upon yet another great but to permit of transporting sulphur from the mine in 
engineering task, that of damming the Mississippi the crater. Ten enormous electric locomotives are be 
River at Keokuk, Iowa, where a dam about a mile in ing built for the Swiss railways. They will weigh 108 
length is being constructed, and a hydraulic electric tons each and will be the most powerful single unit 
Plant, with a first installation of some 250,000 horse electric locomotives so far, being capable of develop- 
power Wi . e to transform the energy of the im ing 2500 horse-power at a speed of fifty miles per 
pounded water into light and power rhe power house hour Each can exert a draw-bar pull of 40,000 pounds 
will be extended from time to time as the commercial The use of the storage battery for traction purposes is 
demand increase Great ere been made o1 increasi Recently a storage battery train was built 
the New York State Barge Ca viien ii make if and shipped to Cuba for use on the Hayana Railroad. 
possible for thousand-ton barges to navigate betwee Storage battery cars are meeting with continued favor 
the trreat Lake 1 New York cit Practically the in New York city, and the storage battery locomotive 
Whole of thi of reconstruction is undet s being used very extensively in the aqueduct tun 
wa ‘ ' ‘ eted ad the ening of the ne ind the new subway wo! The most prominent 
: m ' Mo. Another ! ! event in the field of wireless teleg: has been the 
¥ \ ( ‘ lia eti Ce etion of the Nav Station at Arlington with its 
of . . =re ed GOO foot el In Germal it Nat i tower 970 
ited fee gh is x erected, which is expected to ive 

. “ ‘ ! radit f 6.000 mile In Fr e a system of wire 
ft Tl ! l t dl ' ( ] ithout par ha en dey ed, giv 
fer { ] lened ength ibout te imes greater tl] | here 
' , I ‘ en | ‘ vith i given t ‘ 1 of the 
-- ‘ ! ed f ) I ving the Os f the Pitani 
] { l eh ] ri radical measure ere ft n o rovide for 
' . ‘ ‘ ' tant endance upon the wireless telegraph appa 
I or e the | t te 1 board = sh In addition to this, thers 
‘ 14 een in int regulations to control the amateur 
wat . I from Bat é ess telegraph operator. No amateur is now allowed 
I ' 0-1 d I I's Ba i distan erate a transmitting instrument of power sufficient 
: in! Les ha rk of providing Ldditio to reach beyond the borders of his State, without obtain 
Miily Water supply of 500,000,000 gallons for New Y g a license from the Government. Transatlantic wire 
Bau s the Catskill Water Supply, has made great ess telegraphy is now conducted on a reliable com 
ud cement during the past year The Ashokan Dat mercial basis Before dropping the subject of wire 
is practica completed, the huge siphon, passing 1,100 less telegraphy we must refer to experiments with the 
feet below the Hudsen River, is conereted, much of the Wireless control of torpedoes in which some material 


aquedact, which is from 12 to 17 feet in diameter, is progress has been made during the year. Some progress 


al miplete } ' » ¢ : . m M 
aiso completed, the hafts for te deep-water tunnel has been made in long distance telephony. England is 


now able to talk directly with Switzerland. This long 
distance communication is of course made possible by 
the use of Pupin coils in the lines. In this country the 
telephone is being increasingly used for train dispateh- 
ing. Experiments with the telegraphic transmission of 
photographs are still being carried on abroad, although 
little, if anything, has been done in this country ag 
yet. The electric steel furnace is steadily making its 
way into the steel plant. We have recently learned 
that an all-electric steel melting plant is being built in 
Sheffield, England, the home of the steel industry. Aft 
the Panama Canal electricity is to be used very exten- 
sively for light and power purposes. The towing engine 
at the locks will be driven by electricity, and the lock 
gates will also be operated by electric motors. To 
furnish the power necessary for this purpose, a hydro- 
electric plant is being built which will obtain its power 
from Gatun Lake. Altogether there will be about 7,000 
lamps at the locks and 1,000 individual motors. 


Naval and Military. 

Conditions in the Navy during the past year have 
been eminently satisfactory, with the one important 
exception that Congress saw fit to cut down the annual 
appropriation for battleships just one half, authorizing 
the construction of oniy one such vessel this year. A 
striking evidence of the efficiency and preparedness of 
the Navy was afforded by the great review at New York 
last autumn, when, at short notice, a fleet of 123 ships, 
aggregating TZ0,4S0 tons was gathered in the North 
River In 1912 there were 166 ships in active service 
or ready for service as against twenty on the repair 
list—certainly an excellent showing. The quality of 
our ships is excellent, but in number they are too few. 
When a 


into account, we find ourselves dropping quickly behind 


ships built, building or authorized are taken 
the other leading powers; for, in dreadnoughts, it is 


shown that England has 36 ships, Germany, 23, and 


the United States, 13 only. On the same basis, the rela- 
tive order of tonnage is Great Britain, 2,478,152 tons; 
1,124,267 tons; and the United States, S9S,435 


tons. Congress should authorize at least three dread- 


Germany, 


noughts this year to repair last year’s deficiency. Oil 
fuel has proved such a success that it will probably 
be used exclusively in future warships. The oil-burning 
destroyers are able to run at all speeds with perfectly 


clean smokestacks; and the new battleships, “Nevada” 





and “Oklahoma,” of 27,500 tons displacement, will be 





fired exclusively with oil. Apart from the important 
feature of invisibility, due to the absence of smoke, 
there are other advantages of the reduction in the 
number of smokestacks, the abolition of bunkers, the 
oil being carried in the double bottom, and a_ great 
reduction in the operating staff. The mechanical re- 
duction gear on the “Neptune” has proved to be satis 
factory—eminently so, and new turbines, more suitable 
to the conditions, are being built, which are expected, 
in connection with the gear, to show the many advan- 
tages of economy and convenience of operation, which 
have been predicted, both in the motive power and the 
control of the ship. The “Jupiter,” which is to have 
electric reduction gear, will probably undergo her trials 
in the near future, and it is confidently believed that 
the theoretical advantages of this type will be fully 
demonstrated. During the year foreign powers have 
continued to build battleship-cruisers which combine a 
battery of the heaviest guns with fair armored protec- 
speed. The “Moltke” and 
“Goeben” of the German navy are credited with trial 


tection and extraordinary 





speeds of to 30 knots, and the “British Lion,” carry- 


ing eight 13.5 guns, has made an average ef 33 knots 
in six trials on the measured mile. We should build 
at least one experimental ship of this type. The destroy- 
er continues to prove its efficiency and general service- 
ableness, and the leading powers are agreed that at 
least four of these ships should be built to each battle- 
ship. The submarine increases in size, speed and offen- 
sive power It is proving so successful that some 


authorities consider that it may dominate the warfare 





of the future. The coast fortifications of the United 
States are practically completed, and work has been 
pushed active on the fortifications of the Philippines 
ind the Pana © l The new army 14-inch gun 
gave every satisfaction in its earlier trials at the prov 
ing grounds. One wirewound and two hooped guns of 





is type have passed successfully through their trials 


The fourth gun, when fired with its maximum charge, 


exploded, the breech and outer heop being torn apart 
This matter is now under investigation, and our ord 
nance officers believe that the defect is one that can 
remedied in future guns. 


be fully The disappearing 


mount is favored for coast fortifications; but some 
turret mountings are being built for the defenses at 
. 


Manila. 


The Merchant Marine. 
In any review of the past year in matters affecting 
the Merchant Marine, the tragie loss of the “Titanic” 
naturally receives first consideration. Next to the pitiful 





loss of some 1,500 people, the most disquieting feature 
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of the tragedy was the fact that the ship was the latest 
and largest of the great ocean liners, and that she 
came from one of the finest shipbuilding yards in the 
world. It is now well understood that her loss was due 
to the faet that she was insufficiently sub-divided. The 
test was of course a supreme one; nevertheless she 
should have been so well protected as to stay afloat, 
even under that terrible ordeal. The disaster drew 
attention to the fact that shipbuilders have not lived 
up to the high standards of under-water protection set 
by Brunell, when he built the “Great Eastern” over half 
a century ago. That the White Star Company, at least, 
learned this lesson, is shown by the fact that her sister 
ship, the “Olympic,” is now at the Belfast yards, where 
she is being provided with a double skin throughout the 
greater part of her length, and her subdivision is being 
greatly amplified. Similar changes are being made in 
the “Britannic,” which is now under construction. Both 
the Senate inguiry in this country and that under 
Lord Mersey in Great Britain emphasized the necessity, 
not merely of providing life-boats for everyone on 
board, but of so thoroughly subdividing a ship that a 
repetition of the “Titanic” disaster will be rendered 
impossible. 

Great as are the ocean steamships of the present 
day, their dimensions still continue to increase. Next 
spring, the “Imperator,” 919 feet in length, will be 
dispatched by the Hamburg-American Line to this 
port, and about the same time the Cunard Company 
will send over on her maiden voyage, a ship of approxi- 
mately the same size, something over 900 feet in length, 
which will be an enlarged “Mauretania” with some- 
what less speed. The past year has seen an active 
revival of the burning question of providing longer 
piers to accommodate these ships at the port of New 
York; and a bill has been introduced into the House 
favoring the straightening of the pierhead lines from 
the Battery to Pier 30, which will provide accommoda- 
tions for twenty piers from 950 to 1,040 feet in length. 
The oil engine continues its invasion of the field of 
murine transportation, which for so leng has been 
held exclusively by the steam engine. The successes 
of the past year have been truly phenomenal. Two 
large freight steamers, the “Selandia” and the “Chris- 
tian X” have proved successful even beyond expecta- 
tions. These are sister ships. The “Christian X” made 
her maiden voyage across the Atlantic last September. 
She is 370 feet long, has a displacement of 10,200 tons, 
and is driven by twin Diesel engines of a combined 
maximum indicated herse-power of 2,500. She steamed, 
on her maiden voyage from Hamburg to Havana, 4,627 
miles at a speed of 11.1 knots, with a consumption of 
only 0.34 pounds of oil per hour. Engines of even larger 
size are under construction, and it now seems certain 
that within the next few years oil moturs will be ap- 
plied to ocean ships of the very largest size. 


Steam Railroads. 

On steam railroads, at least in the United States, 
there is a growth in the size and weight of the indi- 
vidual unit, corresponding to the increase which we 
have noted under the head of Merchant Marine 
soth for freight and pas- 
senger service the modern engines have attained propor- 


among the ocean steamships. 


tions undreamed of only a few years ago. The Penn- 
sylvania Railroad Company has recently completed a 
passenger engine for its heavy, fast, mountain service, 
with a total boiler heating surface of no less than 6,000 
square feet. It is not so many years ago that 3,000 
square feet of surface was considered extraordinary. 
A gratifying fact is the steady growth in the number 
and popularity of all-steel passenger cars. The Penn- 
sylvania Railroad set a good example by building no 
more passenger cars of wood, and before long the whole 
of its service will be of steel construction. Other rail- 
roads are following suit. The steel car is one of the 
greatest protections to human lives and limbs in the 
event of derailment or collision. But with this increase 
in the weight of rolling stock comes the realization of 
the fact that the track is not equal to its work. Not 
only must rails be made heavier, but—and this is far 
more important—they must be made of a much higher 
grade of steel. The rail breakages of the past few 
months have increased in number and have proved 
frightfully disastrous. The remedy is to be found 
chiefly in a more careful casting of the ingots, taking 
all the time that is necessary to secure sound metal, 
and in the introduction of one or other of the success- 
ful methods of ingot casting, notably that of Hadfield, 
which have been developed abroad. This, with more 
careful work in the rolling mills, will make it possible 
to turn out a steel rail that will not be a cause of con- 
tinual, heart-breaking anxiety to those who build and 
operate our railroads. Given perfectly sound and re- 
liable rails, ereosoted ties, tieplates of. ample surface 
on every tie, and the replacement of the inefficient spike 
by the screw spike, and we shail have tracks over 
which our trains may be run at the highest speed with 
perfect safety. These changes, coupled with that “gen- 
eral stiffening of discipline,” of which the railroad man- 
agements have so much to say in these days, will go far 


to reduce our present appalling annual totals of killed 
and injured. 
Astronomy. 

The most spectacular event of the year was the 
discovery on March 13th of a nova or new star by 
Enebo, an assiduous Norwegian observer of variable 
stars. When first seen it was a little above the fourth 
magnitude, but by March 16th it had sunk almost to 
the fifth. The spectrum of the new star presented the 
typical appearance of many nove—broad, bright and 
dark bands, widely displaced, with this exception: 
Prof. Kuestner of Bonn found dark lines of uranium 
and radium emanation in the spectrum. The import 
ance of that discovery can hardly be over-estimated, 
since it may help to shed some light on the moot ques- 
tion of the origin of nove in general. One of the most 
important astronomical events was the recapture—if 
we may so speak—of a very remarkable asteroid on 
October 3rd, 1911, by Prof. Palisa of Vienna. All the 
asteroids move eastward, around the sun; but the east- 
ward motion of all previously known planets (except 
Eros at perihelion) is slower than that of the earth, 
so that we leave them behind and they seem to move 
toward the west. The news of the discovery was spread 
abroad by telegraph, and on the following night an- 
other observation was secured by Palisa, and two by 
Techule at Copenhagen. Bad weather set in; the moon 
came along and made the sky too bright to see faint 
stars; and, after she had gone, the new planet was lost 
and could not be recovered. Mr. Haynes of the Uni- 
versity of California, using certain very powerful meth- 
ods of calculation, developed by Prof. Leuschner of that 
university, succeeded in getting an approximate orbit, 
which was published last April. Thanks to Haynes, the 
planet has been identified on a plate taken at Heidel- 
berg in the middle of September and one exposed at 
Johannesburg on October 18th. 

Dr. Slipher, the able assistant of Dr. Percival Lowell 
at Flagstaff, for the first time obtained evidence con- 
cerning the rotation of the planet Uranus. Spectro- 
scopic observations show this to be a little over fifteen 
hours, the direction of motion being retrograde. <A 
comet visible to the naked eye was discovered by Gale 
of Sydney, Australia, on the morning of September 9th. 
Its orbit proved to be nearly, if not quite, parabolic in 
form, and was remarkable chiefly for the fact that 
its plane was almost at right angles to that of the 
ecliptic. Its closest approach to the sun occurred on 
October 5th at a distance of 67,000,000 miles. A second 
comet was discovered by Schaumasse at Nice, on Oc- 
tober 18th. As soon as its orbit was roughly com- 
puted, it was seen that it was moving in a path very 
similar to that of a well-known periodic comet—Tut- 
tle’s—which last appeared in 1899. But, according to 
the orbit then computed, this comet is not due to return 
until January, 1914. Fayet, a colleague of the dis- 
coverer of the comet on its present return, made a 
preliminary caiculation of the motion of Tuttle’s comet 
since 1899 and found that toward the end of 1900 it 
passed within 70,000,000 miles of Jupiter, whose attrac- 
tion considerably modified its period, and accelerated 
its return by three months. The comet is of interest 
on account of its period—thirteen and a half years— 
intermediate between the numerous groups with periods 
varying from five to seven years and the longer periods, 
like that of Halley’s comet, and also because of the 
high inclination of its orbit to the plane—fifty-four and 
a half degrees. A third comet was discovered by Bor- 
relly at Marseilles on November 2nd. An eclipse of the 
sun occurred on April 17th. The distance of the sun 
and moon happened to be in just such a ratio that 
the two bodies, as viewed from certain parts of the 
earth's surface appeared of exactly the same size. 

There was a total eclipse of the sun on October 10th, 
visible in a small part of the southeastern United 
States as a partial eclipse just after sunrise. The trail 
of total obscuration began in the Pacific off the coast 
of Nicaragua, crossed South America from one point 
in Ecuador, a little north of Quito, to one in Brazil a 
little south and west of Rio de Janiero, after which 
the whole course was lost in the South Atlantic. The 
greatest observable duration of totality was about one 
minute and sixty seconds on the Brazilian Coast. 





Miscellaneous Science. 

While there has been every sign of activity and 
successful advance in all branches of pure and 
applied science during the past year, we have no one 
particularly striking discovery to record. The field 
of molecular physics continues in its rapid develop- 
ment, to which especially Sir J. J. Thomson and Prof. 
Perrin have contributed so important a share. Special 
mention must be made, in this connection, of the re- 
cent work of Dr. Laue at Munich on the molecular 
structure of crystals, as revealed by Réntgen rays, 
another experimental substantiation, along a wholly 
new line, of the atomic.theory. 

In the domain of chemistry it appeared at one time 
as if the year 1912 might bring the realization of the 
commercial production of synthetic rubber. But it 
appears that we must have patience for yet a while 
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before this important step is fully accomplished. The 
Eighth International Congress of Applied Chemistry 
brought a wealth of interesting material to light, yet 
there is no one particular paper which, for its historic 
significance, calls for specia) mention in this retrespect. 

In biology perhaps the most remarkable work in hand 
is that for which the Nobel prize has been awarded to 
Dr. Carrell—on the survival of excised animal organs, 
and the growth of such tissues in vitro. 

Science shows no signs of lagging; there has been 
a steady advance along the entire front, though perhaps 
we have only few achievements of fundamental novelty 
to record for 1912, 


Obituary. 

The obituary of the year, in so far as it relates to 
Science and Mechanics, contains such notable names 
as those of Lister, Melville, Rotch, Wilbur Wright, and 
Poincaré. To mention the name of Joseph Lister is to 
think of the untold blessings of antiseptic surgery; 
for he was undoubtedly the father of that most merel- 
ful art. Before Lister’s day, the mortality from major 
operations varied from 50 to 63 per cent; to-day it 
seldom exceeds 10 per cent. He was graduated in 1852 
and from 1869 to 1877 he held the chair of Clinical 
Surgery in the University of Edinboro. Long before 
this incumbency, however, he had done much expert- 
mental work to prevent germinal infection of wounds. 
He used carbolic acid as a germicide. and his first 
application of antisepsis was made in the treatment 
of compound fractures. To him we owe the practice 
of dressing wounds with lint, soaked in carbolic acid, 
and it was he who first covered wounds, not with cot- 
ton, but with sterilized gauze. But for Lister's werk 
the marvelous surgical operations of the present day 
would be absolutely impossible. In the death of Abbot 
Lawrence Rotch, the scientific world lost its foremost 
amateur meteorologist. Rotch was a pioneer in atmo- 
spheric exploration, in company with Assman and 
deBort. Being possessed of an ample fortune, and a 
cosmopolitan education, he elected to lead a life both 
scholarly and useful. He founded in 1885 his Blne Hill 
Observatory, where he developed the technique of the 
meteorological kite, which has been called the corner- 
stone of the twentieth century science of aerology, or 
the exploration of the upper air. This observatory has 
formed a model for all others, including that instituted 
by our own Government. The successful use of auto- 
matically recording instruments at Blue Hili so im 
pressed General Hazen, the chief signal officer, that 
they were officially adopted and have been in use in 
Government stations throughout the country. Mr. 
Rotch conducted the first American researches with 
sounding balloons, and he was the first in this country 
to use the pilot balloon to determine wind veiocity and 
direction aloft by means trigonometrical observations. 
Nowhere is the value of his work more fully appreciated 
than in the field of aeronautics, where its practical re- 
sults will become increasingly manifest as the years 
go by. The death of Henri Poincaré meant the 
passing of a great mathematician and philosopher, 
who by many competent authorities was considered 
to have been the greatest mathematician of our 
day. In his literary work, and particularly im his 
three books, the “Value of Science,” “Science and 
Hypothesis,” and “Science and Method,” there ts 
to be found that clearness and charm of style which 
are so frequently found combined in the deepest think- 
ers of the scientific world. His greatest work was done 
in the application of mathematics to physics. In the 
death of Rear-Admiral George W. Melville, the Navy 
lost one of its most distinguished officers. He is prob- 
ably most widely known for his heroic efforts to save 
the remnants of the De Long party in the arctic regions, 
and this was followed up by able scientific work, dene 
in connection with his later arctic expeditions. As 
chief engineer of the United States Navy, he was sue- 
cessful in maintaining American marine engine prac- 
tice abreast of that of the world. In the death 
of Wilbur Wright, America lost one of its most 
distinguished and successful inventors. At a time when 
the world at large, and indeed the majority of the 
engineers and scientists who wished to solve the riddle 
of flight, were thoroughly discouraged and ready to 
believe that a successful man-carrying flying machine 
was inherently impossibie, Wilbur Wright, in company 
with his brother, Orville, determined to gather up the 
many broken and separated threads of the investiga 
tion, piece them together and carry it on, if possible, to 
a practical solution. All the world knows liow, by mak- 
ing a short, half-mile flight in a motor-propeiled man- 
earrying machine they at last succeeded. The announce 
of their success met with the usual incredulity. They 
returned to their little workshop, and in a few years’ 
time, forced conviction upon an unwilling and aston 
ished world. The universal high regard tn which 
Wilbur Wright was held was due as much to his mod- 
esty and absolute sincerity as to the brilliant achteve- 
ments which stand to his credit. 

[The review of aviation and aeronautics wil! appear 
in our next issue.—EpiTor. } 
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A Parcels Post Tunnel 
Railway 


Transporting Mail Automatically by a New System 























The advent of the Parcels Post will probably create a demand for means 
' nsporting large numbers of parcels bu some more expeditious and less | 
easily interrupted method than the horse-draicn vehicles or motor cars that } 
must be relied upon for the present at least The following article describes 
one system hich has been constructed for demonstration purposes EpIror. } 

Placing a parcei in the car. The space . ~ ; —— - : ——F As the car stops the shoes are un- 

is sufficient to hold six ordinary mail locked, and the car may be moved out 

sacks, or many Farcels Post articles. of the way of the following one. 

N five of ou ig cities, namely, New to sidings. Leading out of the building 
| York, Chicage, Philadelphia, Boston and is a tunnel made of 30-inch diameter cast- 
St. Loul irge part of the first-class iron pipe, similar to ordinary water pipe. 
mail is transperted between the post office Four rails are laid inside of the pipe, one 
and branch stations and railway stations on the bottom to support the car, one on 
through underground pneumatic tubes each side to keep it in an upright posi- 
These tubes are & inches in diameter, and tion. and an insulated conductor rail on 
the letters, tied up in small bundles, are | the top. This pipe or tunnel is 234 feet in 
dispatched in steel carriers, which fit like length and includes a bend of 90 degrees. 
a piston in the tube, and follow one at The track extends beyond the pipe in a 
other in rapid succession. There are som skeleton tunnel formed of cast-iron hoops 
routes—-for example, between railway sta at intervals of three feet, to which the 
tions, or between general post offices and rails are attached. This skeleton construe- 


railway station here it is desirable to tion is used for the rest of the distance 





| around a rectangular space, terminating 
in the station. Part of the way it is sup- 


transmit the mail in sacks or pouches that 





are teo large to be sent through the pneu on . 4 . ‘ ‘ ain 2 ‘ . 
he tunnel railway car is cylindrical in form, about 25 inches in diameter 


and 7 feet 3 inches long, large enough to hold an adult. There is one support- 
ing wheel and two guide wheels at each end. 


matic tubes 4 commission has recently ported on trestle work to make an ascend- 
ing and descending grade of 5 per cent. 


to investigate the feasibility and practic The total length of the track is 1,534 feet 


ability of an underground tube or tunnel > SS are = | and includes four curves of 50 feet radius. 
| 


been appointed by the Postmaster-General 





between the new post office, located at No shorter curves or steeper grades would 


the Pennsylvania Railroad Station, and ve required in underground lines for regu- 
the Grand Central Depot, in New York | lar service. At one point a short section 


of concrete tunnel has been constructed 


city, which will be large enough to trans 

port the mail in sacks of elliptical cross-section 6 feet high and 
An automatic tunnel railway has been ' = 7 feet wide, to show how two tracks can 

designed that can be laid either under be laid in a single tunnel. In some places 

ground or on the surface, in which a single concrete tunnel is preferable to 

small cars are propelled by = electric two cast-iron pipes, and it has the further 

motors mounted on them, in much advantage of giving freer access to the 

the same munner as ordinary trolley cars, tracks. 

but with this difference, that there is The car which runs through the tunnel 

ne attendant on the car to control it A on the 3-rail track is shown in the accom- 


panying photographs. It is eylindrical in 
form, about 25 inches in diameter and 7 
feet 3 inches long. The space for mail 
and parcels inside the car is 24 inches 
in diameter and 4 feet long, sufficient for 
six ordinary mail sacks, and if used for 
parcels post would be ample for a large 
number of miscellaneous parcels. The 


demonstration plant of this new system 
has recently been erected on a vacant lot 
in Cambridge, Mass., opposite the site of 
the new Technology buildings, by the 
company that operates the pneumatic mail 
tubes 

It consists of a galvanized iron build 
ing 6) feet long for a station, a tun 
nel and track nearly a third of a mile in opening through which the car is loaded 


length that begins and ends in the build and unloaded is closed by a double-hinged 














ing, and a car to run on the track. In cover that can be opened from either side. 
side the station are located an electric wks ; . There are one supporting wheel and two 
generator, controlling switches, instru - — guide wheels at each end of the car. The 
ments used in making experiments, space A demonstration plant of the new automatic railway tunnel system. It com- supporting wheels have double flanges, 
for loading and unloading cars, and means prises a tunnel and track nearly one third of a mile long and begins and ends and one of them is connected through 
of switching the cars from the main track in the station in the background. Car in position on the track. (Concluded on page 15.) 
































An automatic tunnel railway that can be laid underground or on the surface, in which cars are pro- Four tracks are laid on the inside of the railway, 
pelled by electric motors, in much the same way as ordinary trolley cars, but with this difference, that one at bottom to support the car, one on each side 
there is no attendant on the car to control it. to keep it upright, and a conductor rai! on ton, 
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Scientific Management for Scientists 


“The Bridge.”’ 


TILHELM OSTWALD must be reckoned among 
[ \ the founders of the modern science of physical 


chemistry As the director of the Physico-chemical In 


stitute of the 
self contributed a lion share 


University of Leipzig, he not only him 
toward the 


but by personal encouragement, teac hing 


upbuilding of 
this science, 
and writing, he has done more than is probably realized 
by all but a few to assist in the making of such men as 
Arrhenius, Bredig and others. It will be remembered, 
too, that one of van't Hoff's principal publications ap- 
peared in an early issue of the Zeitschrift fiir physi- 
kalische then 


ed by Ostwald Of late 


Chemie, newly found- 


Wears, StiCE 


The Trust Idea Applied to Intellectual Production 


By Professor Wilhelm Ostwald 


which obviously and directly serves for the welfare of 
the community, are obtainable with comparative ease, 
more difficulty is experienced when the effort is made 
to engage assistance for some abstract scientific work, 
fourth in 
stance to the direct amelioration of human conditions. 


which can be applied only in the third or 


But such science also deserves the most assiduous and 


careful attention. The question whether a given know! 


edge can or cannot serve for forecasting the future, 


need not be restricted to the inquiry whether such 


prophecy relates to possibilities of direct practical ap- 





laying aside his professional duties, 
Ostwald has devoted his main efforts 
to philosophical work and to the sup 


port and propaganda of movements 


relating to various phases of scien 


tific and public activities E.prror. | 

Within the last century or so the 
world has awakened to a realization 
of the fact that, of all the social ac 
tivities of humanity, science, in its 
broadest sense, is the most important. 
It is true that as yet the appreciation 
of this state of affairs has failed to 
find adequate exprcssion in a prac- 
tical way, and the so-called civilized 
nations are to-day spending incom 
parably more for the maintenance of 
barbarous military organizations 
than for the scientific development of 


problems relating to the culture of 





mankind, although the former are 


specifically destructive of energy and 
pernicious in their action, while only 
the latter work for energy concentra- 
tion and upbuilding. The leading 
spirits of all nations, however, have 
long since come to a clear under- 
standing of this situation, and ac- 


cordingly we see numerous institu- 


tions, universities, academies, scien- 


tific societies, ete.. engaged in ener- 
effectual 
of extending the entire field of 


getic and activity in the 
effort 
human knowledge to the utmost. 


The phase of this field which has 





not as yet been satisfactorily organ 
ized is essentially that which relates 
to the character of the knowledge 
after which we are to strive. Through 
a perfectly natural process of his 
torical evolution many still regard a 
mere knowledge of the past, a mere 
accumulation of facts, as real science, 
and only slowly, under the pressure 
of the exigencies of our day, the fact 
is gaining recognition that all science 
has one and but one 
that of predicting the 


every 


purpose, viz., 
Hence 
which 


future, 
branch of knowledge 


Claims the right of cultivation by hu 





manity at large, or by an individual 
nation, must, first of all, justify its 


existence and prove its claim to 


social support by demonstrating its 
social value—which consists in noth- 

ing more nor less than its capacity of forecasting the 
future, and thus influencing it in a direction favorable 
for humanity at large. 

Thus, for example, as has been clearly shown in the 
development of medicine in the last few decades, it is 
how merely a matter of time, and especially of money, 
whether and to what extent great afflictions of the 
people, such as tuberculosis, can be exterminated, and 
humanity thus be freed from one of its direst plagues. 
The successful war waged against a number of febrile 
diseases by an investigation of their mode of propaga- 
tion through the agency of mosquitoes has resulted in 
the opening up of great tracts of territory on our earth, 
which were hitherto uninhabitable owing to the preva- 
lence of such diseases, and has thus greatly increased 
the total population which can find sustenance and be 
accommodated with some degree of comfort upon our 
globe. At an expenditure of a few millions of dollars 
it would be possible to solve in exactly the same manner 
greater and more difficult problems, and, I repeat it, it 
depends merely on our spirit of enterprise how .soon 
and how successfully such work will be actually realized. 

While the financial means for carrying out work 


RT a 





PROFESSOR WILHELM OSTWALD 
plication. Every anticipation of the future may sooner 
or later become important A very good example of 
this is the development of organic chemistry, which 
originated in Germany in the hands of Liebig, primarily 
as a matter of purely scientific research, and which has 
since then made Germany the unquestioned peer in the 
world’s chemical industry. 

We can therefore 
that at the present day a great deal is being done 
for science. Indeed, at times it 
if too much were being done; for, if we inquire from 


say—speaking very generally 


almost appears as 
any worker in one of the large divisions of science 
about the present state of our knowledge in such field, 
the answer is almost invariably a complaint that it 
has become practically impossible for the individual to 
follow the total production in his science, which has 
grown to gigantic proportions. While in the first half 
of the last century one head, such as Berzelius, was 
capable of completely commanding the entire field of 
chemistry, so that he was in a position for many years 
to write his famous “Annual Report” (Jahresbericht) on 
the advances of chemistry, and to give an authoritative 
statement of the value of the researches covered, such 


an undertaking, comprising the whole province of chem- 
istry, is, at the present day, quite unthinkable for a 
single individual. Even the subdivisions, as organic 
chemistry or physiological chemistry, have grown so 
vast, that there is probably no man living at the presert 
day who can command such a division in the same way 
as, years ago, Berzelius covered the entire field 

What has been said of chemistry is equally true of 
the numerous other branches of science. Everywhere 
complaints are made by workers and investigaters that 
it is becoming more and more difficult to obtain a eom 
plete survey, even in a comparatively 
restricted field, of the current scien 
tific production of the day. 

The conclusion in brief is that eat 
present the scientific production ex- 
ceeds the human capaciiy for assimi 
lating it. The ratio which the produc 
tion of new knowledge bears to ont 
means of disseminating and utilizing 
the same has become modified to th 
Phis is 


perfectly natural phenomenen, for the 


detriment of the latter task 


production of knowledge is a matter 
such primary importance that it 


received very predominant attention 
on the part of the most enlightened 
uplifters of humanity. It is enly in 
our own day that the second problem 
has become more and more pressing, 
in view of the conditions depicted 
above. It is true that in certain of 
the smaller subdivisions of human 
knowledge, an inner technica! organi 
zation for the 


the assimilation in 


purpose of effecting 
question has 
taken place. In particular to chem 
istry the debt is due, on the part of 
the rest of the scientific world, for 
“Annual Re 


through 


the invention of the 


view" by Berzelius, which 
the total 


brought together in orderly sequence 





production of a year is 
form for 
But this method of 
recapitulation is no longer sufficient, 
with modern high 


and arranged in handy 


future reference. 
speed of produce 
tion, and thus, for instance, in the 
Chemisches Zentralblatt of the Ger 
man Chemical Society, we see an at 
tempt to communicate to the world 
at large the current production with 
the minimum loss of time pessible 
Such abstracting is very widely de- 
veloped in the field of chemistry and 
in other sciences also. The great 
chemical societies of all civilized na- 
tions have each organized a separate 
seeks to 
cover comprehensively the total scien- 


abstracting service, which 
tifie production of the world in the 
form of short abstracts. 

It will be 


method is attended with great waste 


easily seen that this 
of energy Not only are there three 


independent abstracting centers 

among English-speaking nations-—one 

controlled by the American Chemicai 
Society, another by the English Chemical Society aud a 
third, in a certain measure, by the Society of Chemical 
Industry—but in addition to these there are at least 
five or six abstracting agencies in the German language 
devoted partly to the entire field of chemistry and partly 
to large subdivisions thereof; in addition to these there 
are smaller publications of the character in 


same 
French, Italian, Russian, ete. Every paper published ts 
therefore abstracted independently at least ten times 
and in this way an immense waste of energy is incurred 
which is in no way inherent in the matter at issue, | ut 
is purely the result of lack of organization. 
What I 


with 


knowledge 


have stated here from personal 
regard to the lack of organization in chemical 
science, is seen again in precisely the same way in the 
other sciences. A few domains in which co-operation is 


particularly important, such as astronomy and meteor 





better organized in proportion 
These 


national, but are restricted to 


ology, are considera bly 


to their special needs organizations 
certain narrow fields of 
pure and applied science. Other international organiza 
tions, which theoretically cover the whole field of sei 
have not 


ence, such as the Association of Academies 











SCIENTIFIC AMERICAN 





January 4. 1913 





yet acquired a form of activity which should insure for 
them co-operation with economy of energy in the entire 
field of science 
mains to be 

Now it so happens that 
entirely different field, namely, that of finance, a process 


so that here also the problem still re 
solved 

at the present time, in an 
on which may be regarded as a model for the 
and intellectual work. The 
fact that competitive struggle is the 
meth 


is going 
organization of science 
n of the 


most energy-destroying and impracticable of all 


recogrnitio 


which opposing wills can be brought into equi 
stronger foothold 


ods by 


librium, is gaining a stronger and 
In place of bitter competitive strife among related in 
dustries and commercial undertakings, we see going on 
process of the combination of 
and for 


functions to 


everywhere the inverse 


enterprises for joint collaboration 
distribution of the 


through the general force of circum 


anaiogzous 
the rational several 
such parts as are 
st adapted to perform the 


stances, he same, or, in other 


words, as are in a condition to carry them out with the 


highest efficiency in energy consumption. 


The process which we thus see going on in the world 
of economics must necessarily unfold itself also In that 
field in which the highest possessions of humanity are 
treated, namely, the field of intellectual labor The 
need has bec e urgent that the total work of this 
activity of the human race be so organized and brought 


into that no be wasted 


Energy is wasted where one and the 


nnion energy 


harmeniou 
same plece of work 


is performed several times over, as we know is the case, 
for exampl the abstracti: f current chemical 
literature, and energy is also wasted where each indi 


vidual piece of we is not performed under the most 
favorable conditions with the best auxiliaries available 


An organization of the world’s in 





at the present time 
tellectual work would therefore have to solve the prob- 
lem of influence in these two 


directions 


exerting a favorable 
ourselves how such an organization 
could shape its activity, The 
highest creative productions in science will have to be 
gifted heads, and all 


If, now, we ask 
the answer 1S as follows: 


left as before to individual highly 
that an orgenization can do here consists In placing the 
mechanical aids for such work at the disposal of those 
who are capable of carrying it out In this direction, 
a great deal has already 
above, both by private initiative and by 
Work of this then 
At the other extreme, on the contrary, there 
The possibility of 


been done, as was remarked 
governments 
character cannot very well be or 
ganized 
possibility 


that is to say, of establishing 


is every of organization 
thus organizing some 
uniform and simple plan, is given pre-eminently in the 
vase of those portions of intellectual work which are 
distributed, for the simpler 
inde 
worker and the 


simplest and most widely 
a matter is, the 
pendent of the individuality of each 
more readily can it be replaced by, as it were, factory 


easily can it be made 





more 


methods of production and a mechanica! mode of pro- 
With this point in view, then, an international 
Munich, under the 


cedure. 
founded last year in 


The Bridge”),* which deliberately 


institute was 
Briicke” ( 


follows the plan of undertaking the or 


name “Dic 
and positively 
ganization cf scientific work, not from above downward, 
as hitherto, but first of all, 
introducing uniformity and effecting a saving of energy- 


frem below upward, by, 


consumption In those things which can be thus rendered 
unlform without prejudice to the main task itself. Such 
are more particularly matters of detail relating to the 
technique of the production and use of publications and 
books. By is, at the 


present day, recorded in the form of paper covered with 


far the greater part of science 


writing or print, and consequently a practical and thor- 
oughly efficient “get-up” of this fundamental tool of all 
intellectual work represents a problem of fundamental 
importance 

Thus, the establishment of a definite scientific scale of 
size for books and publications of every kind, has, for 
example, been one of the first tasks undertaken by “Die 
Briicke.” If we reflect how very much easier all labor 
of writing and printing would be if it were carried out 
uniformly upon paper in a series of systematically well 
regulated sizes, how much less space would be taken up 
by books in our libraries if they all had the same height 
and breadth, how much easier the management and in- 
dexing of all collections of printed documents would 
be, had we not continually to contend with the differ 
ences in the sizes of the volumes, it will be seen that 
this seemingly trivial matter, in point of fact, lies at 
of all rational organization of scientific work. 
Briicke” is not to be restricted 
technical or 


the base 

The work of “Die 
to this. Part and parcel of this purely 
ganization, which comprises, in addition to the 
mentioned, a number of similar tasks, such as the prep- 
international lan 


work 


aration of copies, the cultivation of 
aiso the organization of the intellectual 
f that still in progress 


guage, etc., is 
work already accomplished and 
arrangement according to subject, author 
and institution. “Die Briicke” is p! 
station, where any 


as regards its 
inned as a central 


question which may be raised with 


respect to any field of intellectual work whatever finds 
either direct answer or else indirect, in the sense that 
the inquirer is advised as to the place where he can 
obtain sufficient information. Just like a telephone cen- 
tral, “Die Briicke” is intended to place every investt- 
gator in communication with every one of his fellow 
workers and to unite his field of work with every other 
field, and in this manner ultimately to establish a cen- 
tral for the entire unlimited field of intellectual work, 
by making use of which every person can automatically 
find his place in the great organism of the entire intel- 


lectual world, working with the minimum waste of 
energy 
Within the last few years successful efforts have 


been made in America to introduce the idea of scien- 
tific management in all sorts of fields, so that we may 


expect with confidence to find there a responsive 
audience when we speak of the organization and 
systematization of the world’s intellectual work. “Die 


Briicke” has only recently come into existence and is 
therefore still engaged with preliminary work in Ger- 
many, the place of its origin, but we believe that we can 
confidently assert that our first brother institution, 
which will work together with “Die Briick>,” according 
to the same principles and with the same aims, will 
be opened in the United States, the encrgetic and deter- 
mined population of which seems best adapted, not only 
to perceive the unlimited utility of this plan of organi- 


ration, but also to secure for it a practical realization. 


The Military Supremacy of the Air—II 
By Theodore M. R. von Kéler 


ScIENTIFIC AMERICAN, December 


1912, 


(Cone from the 


nded 


2sth, page 550.) 


wn E France possessed a goodly number of air 
ships of the Lebaudy and Clément-Bayard 


rapid development of the swift 


type 
ral-years ago, the 
aeroplane placed the large airship in the background, 
and it was not until the Zeppelin successes that France 
that it had 
catch up in this particular field, but 
The need for large 


awoke to the fact allowed Germany not 


only to to set the 


pace for other nations to follow. 


ships capable of staying in the air twelve hours or 
more at heights above 4,500 feet, and of traveling 500 
to 600 kilometers without landing, was felt, and the 


new law provides for several new ships of not less than 


8,000 cubic meters (282,516 cubic feet). During the 


year 1913, more ships are to be constructed, until the 
readily available aerial battleship fleet comprises twen- 


ty first-class up-to-date ships. Thereafter this number 


of ships is always to be kept ready for service; old 
types are to be constantly improved or displaced by 
new ones, similar to the programme followed in naval 


affairs. 

In the report of Clément to the French Senate on the 
subject of airship construction, special emphasis is laid 
on the excellence of the rigid type. The separate com- 
utilized in the 
plat- 


partment idea is also advocated, as 


Zeppelins; while the armament and observation 
form of the Zeppelin 
French ships now 


that 


ships are recommended for use 


on the new building. 
It is but extensive plans for in- 


should 


natural such 
ships 


transportation 


creases in the size and number of the 
housing, 
The big fortresses, 
fully equipped 
Reims, Chalons- 


Motte-Breuil are 


demand similar plans for the 
and filling of these giant aircraft. 
Toul, Belfort are 
“harbors,” Maubenge, 

Chalais-Meudon 


reception of airships. 


Verdun, Epinal and 


as aerial while 


sur-Marne, and La 


being prepared for the 


The great maneuvers of last fall have shown that 


aeroplanes, in order to be of real value to an army, 


must be capable of rising from the ground anywhere 


without the necessity of depending on a permanent 


base. The first requirement is naturally a ready means 
of taking the machines apart for transportation; this 
was one of the tests of army aeroplanes last year, 
and has been made more rigid this year. It is now 


required that aeroplanes can be taken from the motor 
flight in the 


motor cars 


truck, put together and made ready for 


space of ten minutes Specially designed 


accompany the aviation companies, carrying spare parts, 


supplies, wireless outfits and even complete machines 


in “knock-down” condition. 


absolutely independent of road condi- 


In order to be 
some of the aviation com- 
and artillery divi 
utilized in 


tions in a hostile country, 


will be attached to cavalry 


panies 


and the horses of the latter will be 


sions, 


pulling the aeroplanes cross-country, where it is de 


red to fuel and keep the presence of the ma- 


save 
‘ es hidden from the enemy. 


What type of flying machine is most suited to mili 


tary work, is still a much mooted question. The rapid 
dev lopment of the various types renders a final selec- 
tion impossible at the present time, but two or three- 


seated machines are preferred to singles. The ministry, 
the handling of the aero- 
plane itself is at difficult and 


paratively complicated matter, that no opportunity is 


quite sensibly, contends that 


present such a com- 


left to the aviator to take proper heed of the ground 
below him, to make sketches or notes, or to receive and 
send wireless messages. To take care of the most im- 


portant duties of the military aviator, an observer 
should take a seat in the machine, whose sole occupa- 
tion would be the reconnoitering of the enemy’s posi- 
tion and an examination of the territory over which 
the machine flies. For this work only the older, more 
experienced officers of the general staff are to be used, 
leaving the youthful lieutenants in charge of the flying, 

An aeronautice section of the French army 
of eight motor cars, divided 


into 


consists 
aeroplanes and fourteen 
The first 
planes with single seats, for fast 
tion and delivery of orders; the second has two biplanes 


four columns. column has two mono- 


superficial observa- 
with double seats; the third has aeroplanes with two 
while the fourth, or reserve section, 
Each 


non-commis- 


and three seats, 
has one single and one double-seated machine. 
section comprises seven pilots and fifty 
sioned officers and men. 

Besides these “regular” aeronautie sections there are 
a number fast powerful 
capable of carrying two observers each in addition to 


These machines are 


of especially and machines, 


the pilots, for emergency work. 
directly under the orders of the commanding general, 
are kept near his headquarters, and are able to cover 
a territory of not less than 100 miles radius. 

At the beginning of this year France could mobilize 
thirteen sections with over 200 available aeroplanes, 
while before the end of this year no less than 334 ma- 
chines (30 triples, 160 doubles and 144 singles), valued 
at $1,600,000, operated by 286 military pilots and 210 
observation officers, will be in use. The average life 
of an aeroplane is fixed at two years and the operating 
cost $600 annually for each machine. 

During the great artillery maneuvers in March of 
this year, aeroplanes were used in determining the fir- 
slériot single-seated 


ing efficiency of the guns. Six 


monoplanes, four Farman double-seated biplanes, and 
three triple-seated Bréguet machines were used in the 
effect. While the officers are 
the exact results obtained, it 


tests with remarkable 
naturally reticent about 
has been positively stated that any hostile battery could 
means of the aero- 
within 

with 


be destroyed in a few minutes by 
provided it 
shooting distance. Particularly the 
two and three seats did good service, and monoplanes 


plane observations, was located 


aeroplanes 


with single seats are not likely to be used in this work. 


France attention at present to inven- 


tions designed to throw or drop explosives from soar- 


pays special 


ing aeroplanes on moving trains, on bridges, powder 
magazines, ete. It is, of course, self-evident that the 


first hostile step on the part of Germany would immedi- 
ately be followed by a descent of a flock of French aero- 
and fortresses. Bridges 
and 


planes upon frontier towns 


destroyed, demolished 
magazines exploded, hampering the 
German advance after mobilization. Military aviators 
do not place much value on machine guns designed for 
shooting into the air, and rifles installed on 
the aeroplanes for horizontal attack. It appears to be 
the general opinion among them that the mastery of 
the air must be fought in the air, and that aerial 
battles will be won by skill in operating the machines 
and high speed. According to their idea, an aeroplane 
would have to soar over or above its enemy and then 
drop an explosive on it. To do this, the machine must 
be high-powered, swift and controlled by fearless expert 
pilots. And that these considerations have passed the 
romance stage, and are hard facts of the present day— 
Germany is 


railroad tracks 


thereby 


would be 
greatly 


less on 


the next big continental war will show. 
watching the activity of the French with eagle eyes, 
and the of Moltke and Bismarck are not 
likely to permit themselves to be left in the rear in the 


fight for control of the air. 


successors 


LIST OF MILITARY AND PRIVATE MONOPLANES AND 
BIPLANES AND DIRIGIBLES. 





Military P P 

Mone | on , Private. | Dirigibles. 

slanes. iplanes. 
France.. 144 190 500 a 
Germany 52 57 150 20 
Russia . . . 5 64 50 10 
Great Britain 16 36 130 3 
Italy : 25 16 50 7 


Austria. 25 5 35 4 
United States b43s 


Arranged in the order of their relative strength up to and 
including July, 1912; additional machines ordered for delivery in 
1912 have been included in this table. 


Title Pages for the Scientific American 
and Supplement 


ITLE pages for the last volume of the ScrentTrFic 

AMERICAN, the SGIENTIFIC AMERICAN SUPPLEMENT, 
and AMERICAN HoMES AND GARDENS will be sent free of 
charge to those subscribers of the three periodicals in 
question who may wish to bind up the numbers of the 
last volume. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


High Speed on No. 20 Crossovers 


To the Editor of the Screntiric AMERICAN: 

After following very closely the controversy in your 
eolumns precipitated by Vice-President McHenry, and 
the complete knocking out by you of every leg which he 
attempted to stand on in his argument, my attention is 
drawn to the inclosed half-page advertisement in the 
Springfield Republican to-day, which I presume is being 
published extensively in the prominent papers through 
the eastern part of the country, as a large amount of the 
stockholders’ money is being squandered at the present 
time in this manner. 

The point to which I wish to call your attention and 
ask for technical information on is in the first paragraph, 
which has been marked; as in your argument the state- 
ment was made that the No. 20 crossovers between New 
York and Philadelphia daily cared for the trains at full 
speed. As this advertisement purports to be the second 
time that the ‘“‘truth has been told,’’ it would appear as 
though a misstatement was made; as, without further 
knowledge, I should much prefer to tie to statements 
which you made regarding the daily operations on the 
Pennsylvania. H. E. Scumucx. 

Springfield, Mass. 

[The overturning tendencies of a No. 10 crossover are 
nearly four times as great as those of a No. 20. The 
Pennsylvania expresses daily run through No. 20 ecross- 
over at far higher speeds than the slow order speed of 35 
miles an hour, and they do so without risk.—Ep1rTor.] 


The Reindeer in Alaska 


To the Editor of the Scientiric AMERICAN: 

The note about the Alaskan reindeer herds in the 
issue of August 10th, 1912, calls for some statement of 
facts as commonly but accurately known throughout 
interior Alaska. Any success resulting from the intro- 
duction of the reindeer into Alaska has been confined 
entirely to narrow strips of land bordering the oceans, 
and capable of supporting but a small population. A 
few, a very few, people have been able to make a living 
with them. These cases have been quoted repeatedly. 
On the other hand, continued and persistent attempts 
throughout the interior have been expensive failures, 
because of the scarcity of the variety of moss which the 
reindeer requires. Mere moss can be found almost any- 
where, but the only kind upon which reindeer can live is 
found only occasionally. Consequently, as a draft ani- 
mal, it is impracticable for the greater part of the country, 
since long detours must be made in search of food. Such 
detours are expensive and often unsuccessful. I recall 
one instance, happening at Anirk, in the winter of 1908 
to 1909. he superintendent of schools for the Gov- 
ernment came in one day with several reindeer, drivers, 
ete. They had hunted for suitable moss in vain, and 
now had to hire native guides to lead the way to the 
nearest patch, some twelve miles away. Arrived there, 
they had to shovel snow several hours in order to make 
it possible for the reindeer to reach their food. The 
superintendent was at the time on his way to remove 
the small herd at ‘Holy Cross, which had been a great 
expense to the Government during that winter, requir- 
ing the continual service of between thirty and forty 
men, whose main duty was to shovel snow off the moss 
for the herd. 

Your article states that “it is expected that the expor- 
tation of reindeer meat will soon become an important 
industry.” This is absurd, as can plainly be seen from 
the fact that thousands of beeves, as well as sheep and 
poultry, are annually imported to supply the meat 
needed. There is a continuous but unfilled demand for 
caribou and reindeer meat. The price of meat here is 
far higher than in the States, so that a surplus of rein- 
deer meat from the coast herds could much more profit- 
ably be shipped here than elsewhere. As it is, the Gov- 
ernment itself buys hundreds of beeves to supply meat 
for the army posts and for the Signal Corps men sta- 
tioned along the telegraph line. 

So it is that, both as a draft animal and as a meat pro- 
ducer, the reindeer has proven a failure in Alaska except 
in a few localities. For unfrequented trails, the Alaskan 
dog (Husky or Walamute) is the peerless standby. On 
the mail trails, hard packed and continually used, stage 
coaches and horse-drawn ‘“‘double-ender” sleds prevail. 
At each station of the Signal Corps will be found a horse 
or dogs, according to the nature of the surrounding 
trails. Meat is shipped in hundred-ton lots or driven in 
from Cordova or Valdez in herds of hundreds. Prac- 
tically all reindeer herds have been withdrawn from the 
interior, since careful attempts have shown that their 
care and keep far exceeded the returns. In view of these 
facts, counteracting the limited success in a few places, 


it is little more than a quibble to make such ambitious 
claims for the Alaskan reindeer herds. 
Chena, Alaska. A. W. WitiiaMs. 


Artificial Respiration With a “‘ Lemon 
Squeezer ”’ 


To the Editor of the Scienriric AMERICAN: 

Lately a great deal of interest has been shown in 
resuscitation from electric shock. We live in an age of 
electricity, and electric accidents are getting to be of 
every-day occurrence in most places, and, what counts 
more with the electric companies, we have now a national 
employers’ liability law as well as similar laws in some of 
the States. These laws take their pet defenses away from 
the companies and lay them open for damages. 

Everybody seems to agree that in artificial respiration 
must be placed our greatest hope in such cases, but how 
this is to be done there is a difference of opinion. The 
thorax or chest resembles a rubber bulb like those we use 
on atomizers. Now, we all agree that such a bulb can be 
emptied of air by compression, provided there is a way 
for the air to get out. After the compression the rubber 
bulb regains its former size and shape through its inherent 
elasticity, and in doing so it must suck in air. The chest 
in my method of artificial respiration is worked just like 
arubber bulb. First a way for the air must be provided. 
If we put an unconscious man on his back, which is the 
natural and handiest way to work him, his tongue will 
fall back, close his larynx, and so render his upper air 
passages, mouth and nose useless. To prevent this, an 
assistant has to grasp the tongue with a cloth and pull it 
out to the limit. The neck should at the same time be 
stretched. If there is no bystander to do this, I put a 
rolled coat or so under his neck and tie a handkerchief 
over his pulled-out tongue and lower jaw, knotting it in 
the back of the neck. Then the common procedure is to 
compress the lower part of the chest with my hands. In 
adults I used to straddle them and throw my full weight 
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Method of using the “lemon squeezer.” I, active 
inspiration; II, deepest unassisted expiration; III, 
deepest expiration assisted by levers. 


on them—175 pounds. There is no doubt in my mind 
that this is the most efficient method of artificial respira- 
tion, but it is so tiring for the operator that it becomes 
necessary to take turns at compressing, especially since 
artificial respiration must be kept up for a long time in all 
such cases. 

Of all the mechanical appliances the lever is the sim- 
plest and most efficient, and it occurred to me that a 
modified lemon squeezer would work well on the chest. 
So I took two boards for ievers, and connected them at 
one end with a cord for a fulerum. Two boards, size 
about 19 by 3 by 4 inches, will do. I shape them with 
my pocket knife like flat Indian clubs, drill a hole through 
one end of each, run a string through the hole in one 
lever, keep the string from pulling through by a knot, 
and am ready for business. 

When anybody is shocked around electric work, he 
should be put flat on his back, his neck stretched, his 
tongue pulled out to the limit, and his chest compressed 
with the levers or “lung crutches” as I call them. They 
are simply attached as handles to the chest, and the chest 
worked like bellows. The operator (in electric works 
the foreman should be so trained) slips the cord ful- 
erum under the man’s chest, runs it through the hole in 
the other lever, adjusts it with a slip knot to the size of 
the patient so that the cord is taut behind the back and 
the handles not quite parallel but a little divergent in 
front. Then he compresses the chest slowly and easily, 
keeping time with his own breathing. This he keeps up 
till a physician arrives and takes charge. 

Such artificial respiratios is, as far as the change of air 
into and out of the lungs is concerned, similar to natural 
respiration, but is not equal to it. Anyhow, it is the best 
we can do till a physician arrives and tries to restore the 
action of the heart by other means. 

Cambria, Cal. A. C. Muuuer, M.D. 


Risks in Straightening Rails 


To the Editor of the Screntrric AMERICAN: 

Some few years ago I visited a large mill where rail- 
road rails were being made. The person acting as guide 
showed me all of the various manipulations, and in the 
end I saw them being made straight by a couple of work- 
men. The process consisted of sighting along the rail, 
which was shifted back and forth under a press which 
was thrown in and out of action as the various kinks 
and bends were subjected to the pressure to straighte» 
them. 

As I stood there interested in the work I saw two rails 
snap under the pressure exerted. Having noticed a 
number of articles in the Screntiric AMERICAN on rail 
failures it occurred to me that possibly not a few of these 
failures might be traced to a small incomplete fracture 
caused at the time of straightening developing into a 
complete one. I would not attempt to offer any sugges- 
tion as to a better way to straighten a rail; but surely 
any act which would break a rail could develop a crack 
which might develop into a complete fracture with 
disastrous results. 

Do you not believe that a careful examination along 
these lines would result in an explanation of why ap 
apparently sound rail suddenly goes to pieces ? 

Nephi, Utah. H. G. Govp. 

[Our correspondent draws attention to a practice 
which has been criticised as liable to do permanent injury 
to a rail. Cold straightening is undesirable, to say the 
least; the rails should never be straightened when they 
are below a certain fixed temperature.—Eprronx.} 


The Transmutation of the Elements 
To the Editor of the Sctentiric AMERICAN: 

The interesting article which appeared in the August 
24th issue of your valuable paper, ““Can the Baser Metals 
be Changed to Geld?” attracted especially my attention 
because closely following an article where the same 
argument is masterly treated by Prof. I. Soddy of Glas- 
gow University. 

Let me consider two possible sides ot the transmuta- 
tion problem, viz., transmutation from light to heavier 
atomic weight elements, and transmutation from heavy 
to lighter atomic weight elements. 

The first side of the problem offers enormous difficul 
ties and is obviously unsolved. 

The latter, from your writer’s point of view, seems to 
be solved by Sir W. Ramsay’s and Cameron’s experi- 
ments. 

Mr. Rutherford’s criticism is reported, and I will add 
that of Mr. Soddy, who clearly states in the article 
referred to that: ‘The energy of sub-atomic changes is 
thus of the order of a million times greater than the 
energy of ordinary chemical or molecular changes. The 
energy evolved from the disintegration of a single atom 
is detectable by radioactive methods, whereas a million 
million atoms of any non-radioactive element is a quite 
undetectable quantity even with the spectroscope. For 
this reason the identity of the final non-radioactive 
product of the whole sequence of changes still remains 
uncertain.” 

As a matter of fact, Mr. Soddy is referring here to 
radioactive series disintegrations, not to artificially pro- 
duced transmutation, but he next points out that: ‘The 
fact that it has been found quite impossible, even by 
the most powerful agencies known, to alter artificially 
the rate at which a radioactive substance is changing, 
either to retard or to accelerate it, is obviously the corol- 
lary to the well-known impossibility of artificially trans- 
muting one element into another.” 

It seemed to me necessary to note this discordance in 
judgments for the proper comprehension of the import- 
ance of transmutation, that is going to take the pre- 
ponderant place among the big problems of modern 
science, both chemical and physical. 

Buenos Aires. Rico 8. Marzont. 


Preserve Your Papers; They Are of Perma- 
nent Value 

Y taking a little trouble, when a paper first comes 

to hand, it may be preserved to form a permanent 
and valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name Screntiric AMERICAN or SCIENTIFIC 
gold, and means 


AMERICAN SUPPLEMENT is stamped ir 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made service 
able for several years, and when the successive vol 
umes, as they are completed, are bound in permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost, in possession of a most valuable addi 
tion to any library, embracing a wide variety of scien- 
tific and general information, and timely and original 


illustrations. Save your papers. 


1“ Transmutation, the Initial Problem of the Future,” Sctentia 
xxii., 2; pp. 186-202. 
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se modern automobile torpedo so far as it in 
i { i 


concerned is forty-seven years old In 


S64, Capt. Lupuis of the Austrian Navy, realizing the 
potentia lestructive powers of a torpedo capable of 
self-propu 1, conceived a type of miniature fre 
ship or floating torpedo which could be directed from 
t fixed ) ! ruiding lines. Capt. Lupuis proposed 
fo prom torpedo by means of clockwork or steam 
but he had not personally the mechanical knowledge 
neadt? for the proper development of his weapot At 
that ti M Whitehead, an Englishman and a in of 
exceptional mechanical skill, was in charge of an 
gineeril plant at Fiume, and to him Capt. Lupui 
turned for assistance The net result of the socia 
tion wa the awakening of Mr. Whitehead to the field 
thus offered to engineering cunning Abandoning Capt 
Lupui ‘ entirely, Mr. Whitehe id s¢ ibout de 
vising a torpedo capable of self-propulsion and self 
direction tts onee being started on its wa vhich 
u ike« the ernds surface affair of Capt Lup 
should be able to run under water and safe f gu 


The Story of a Great Invention 
By Robert G. Skerrett 


financial position to obtain exclusive rights to the in- 
ention 

From the modest 14-inch torpedo of 1864, with its 
limited range and speed, we have reached to-day a 
weapon weighing more than 1,600 pounds and capable 
of covering ranges up to 7,000 yards—traversing this 
distance in the remarkably short period of less than 
This particular torpedo is the inven- 
In our 


seven minutes 
tion of Lieut. Hardeastle of the British Navy 
n service we do not claim the same long range 
1000 yards being the maximum upon which we now 
ice a military value, and the remaining speed at 
the end of this run is in the neighborhood of 28 knots. 
The explosive charge of the present-day automobile 
torpedo varies from 140 to 250 pounds of gun-cotton. 
rhe destructive force of a blow of this sort has been 
amply demonstrated recently by practical tests against 
the under-water bodies of fighting ships. To-day, the 
builder of battleships can hope only to restrict the area 
of under-water damage by subdividing his ship below 
the waterline into numerous water-tight compartments 


One torpedo will probably not be able to sink a dread 


eS 


Modern Automobile Torpedo 


the value of the gyroscope, however, other minds 
promptly set about improving this instrument of lateral 
To begin with, the adoption of ball-bearings 


guidance gs, 
nicer balancing, and the refining of various moving 
parts made it possible to lengthen the directive period 
of the gyroscope as well as to increase its sensitive- 
ness—thus insuring a more reliable run and a speedier 
one by flattening the sinuous course. The next develop- 
ments introduced an air-impulse, turbine-driven gyro- 
scope, and then an electrically-driven Obry followed, 
These have done away with the shock of the original 
spring impulse and have naturally greatly increased the 
directive value of the gear, besides making it possible 
to fire 
swing automatically through an angle of 90 degrees 


the torpedo tvom a broadside and cause it to 
toward a target dead ahead. From a weapon that was 
a menace to friend and foe alike, the installing of the 
gyroscope has revolutionized the automobile torpedo, 
making it under some conditions even more certain of 
hitting its mark than that possible with the biggest of 
our modern guns 

compact and efficient 


For years the wonderfully 
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Sweating in the ends of the air flask or ‘‘ middle body’ 


Some time tn 1864 Mr. Whitehead built in secret his 
first torpedo This weapon was a relatively modest 
effort: having a diameter of 14 inches, weighing but 
300 pounds, and carrying a charge of but 18 pounds 
of dynamit The motive power was compressed air 
stowed at a maximum pressure of 700 pounds per 
square inch, and the torpedo was capable of making 
about 6 knets an hour for a short distance As soon 
as this torpede was subjected to test in the water, Mr 
Whitehead was brought face to face with some of the 
harder problems of his undertaking. One of these was 
the task of properly controlling the submerged run 
ning Instead of keeping at a uniform depth, the tor 
pede divided its time uncertainly between the surface 
and the waterbed, and it was seemingly impossible to 
keep it within the desired bounds After four years 
Whitehead evolved |} 


guarded by every effort 


of patient experimenting, Mr 
“balance-chamber for years 


to keep it secret—by means of which the submergence 


of the torpedo became automatic: the movement of a 
pendulum combined with hydrostatic pressure serving 
to actuate certain controlling mechanisn which, in 
thre turn operated the divi ruddet The \us 
1 \ Love ment Vus the fit t e official recog 


nition to Mr. Whitehead’s work. but i not in a 


, 


ead of the torpedo; 2 is the “ middle body” or air flask 


THE MODERN AUTOMOBILE TORPEDO 


nought, but it will be likely to so impair her military 
efficiency as to make her an easy mark for deliberate 
annihilation either by gun-fire or further torpedo 
attack. 

Only a few years ago, comparatively speaking, the 
lateral course of the torpedo was decidedly uncertain, 
to put it mildly. The range and speed had been greatly 
improved, but the torpedo still had a way of depart- 
ing suddenly and mysteriously from its intended course 

sometimes coming back at the vessel from which it 
was sent to the no small dismay of all hands. This 
was not a pleasant thing to contemplate in time of war 
when the head of the weapon would be loaded with 
its violently destructive charge. At this critical stage 
in the history of the torpedo, the Obry gear was in- 
vented Briefly, the Obry gear consisted of a gyro- 
scope placed within the torpedo and so connected by 
intermediate power mechanisms with the directive rud- 
ders that the weapon could be held to a fairly straight 
course or, more properly, to a sinuous one consisting of 
a series of flattened curves alternating from right to 
left The original Obry gear had a spring impulse, its 
directive force rapidly diminishing from the instant of 
starting, and it became quite useless after the torpedo 


had run something over a thousand yards. Realizing 


of a torpedo. 


3 is the after body of the torpedo. 


three-cylinder Brotherhood engine was the best avail- 
able motor for the automobile torpedo; but even with 
its progressive developments it had the inherent limita- 
tions or drawbacks of the reciprocating engine, and it 
was only logical that the torpedo builder should cast 
about him for a motor capable of utilizing still better 
the power stored in the air flask. The turbine was the 
natural solution of the difficulty. 

All the while that the torpedo was improving in 
military value, the range of modern guns on shipboard 
was likewise undergoing substantial increment—mak- 
ing it possible for ships to fight at greater distances, 
and the torpedo expert realized, despite all that had 
been done to make his weapon more effective, that both 
the range and speed of the torpedo must be further 
increased if it were to meet properly the changed con- 
ditions This was a staggering realization, because 
there were difficulties in the way of making a larger 
torpedo susceptible of easy handling, and it was not 
practicable to add much either to the capacity of the 
air flask or to the pressure of the energy stored therein. 
At this critical stage, American inventive skill found @ 
way to surmount the obstacle. Mr. Frank M. Leavitt, 
of the E. W. Bliss Company, made the startling pro 
posal to heat the air stored in the flask, and thus to 
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expansion and multiply its propulsive 
capacity. The first American development of the super- 
heater for this purpose consisted of means by which 
alcohol within the air flask—the 


heated air passing thence through the valve system to 


cause Its 


could be burned 
the engine or turbine and, while still relatively warm, 
passing outboard through the exhaust. Apart from 
propulsive advantages, superheating obviated another 
objectionable feature of the older system in which 
the changes of temperature were so great—due to the 
rapid expansion of the compressed air—that the ex- 
haust was frequently far below the freezing point. 
This caused the lubricants to congeal and, in turn, 
impaired the action of moving parts. The British de- 
velopment of the omitted the 
flame from within the air flask and put it between the 


superheater alcohol 


reducing valve and the motor. This was an advantage 
in some ways: it did not require the heated air to 
pass through the delicate valve system, it fed into the 
engine the air at its most efficient temperature, and it 
made possible a nicer control of the pressure at the 


during the entire run of the torpedo as he first did, 
he, too, heats the impulse supply outside and between 
the reducing valve and the turbine, but, in order to 
make use of more of the stored air than possible 
heretofore, he causes the ignition of an alcohol flame 
inside of the flask toward the latter part of the run. 
By this means he is able to use to good effect 174 
pounds of the original 191 pounds of the compressed 
air—thus increasing the range and the maintenance 
of higher speeds throughout the longer run. 

Without 
table will show what the superheater has made possi- 


giving state secrets, the following 


away 


ble in the case of an 18-inch torpedo. These figures 


are very instructive: 


Air Air 

Speed in Knots Unheated. Heated. 
Bt 1000 SORREs 5 6 secssns Jatin 35 45 
BE Yee PO ds. = th ae eeewas 30 10 
D6. BAD DOU: oa ckvdsnns Odea dS 28.25 3S 
SE BRO POMS aviv cts ccna oo. Sorat 32 
At 4,000 yards...... eer e re 18-20 28 


called Calamine (i. e., “made of reeds”), in Lydia, 
which were not only driven by the wind, but could be 
pushed about from place to place with poles 
Floating gardens—some natural and some artificial— 
have flourished in many parts of the world from early 
times. They are particularly advantageous in regions 
exposed to floods, where a garden planted on terra 
firma would be ruined by these occurrences, while the 
floating garden is 
The famous floating gardens of Kashmir ars 


undisturbed by the rise of the 
waters. 
a case in point. 

The lake of Xochimilco, near the city of Mexico, is 
nearly covered with floating gardens, called chinampas, 
on which are raised vegetables and flowers for the 
city markets. They are formed of floating masses of 
water-plants, covered with soil and secured by poplar 
stakes. The latter take root and surround the islands 
with living hedges. 

Among the largest of natural floating islands are 
those formed by tangled masses of trees and brush- 
On the Mississippi 


wood carried down by great rivers. 














A longitudinal section through a Bliss-Leavitt torpedo, showing the disposition of the explosive, the driving machinery, and the propellers. 


king rod, 
S H, superheater. 


P, plunger or str 
X, valve case, 


control, 


G, safety-pin. OC, guncotton charge. D, detonating charge. 
Y, air lever. 
G,. H, rudders for vertical control. 


B, air-flask, J, chargiog valve. 
O, immersion servo-motor. L, pressure regulator. V, gyroscope, 


F and G, rudder controls. E, E, propeller shaft. 


K, hydrostatic valve, H, pendulum. M, turbine, 
T, gyroscope impulse. 
I. I, propellers, R, shaft gearing. A, after-body 





N, submergence control mechan! 





U, servo-motor, G, V, rudders for horizor 
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L, B, ballast 























Testing stand used in ascertaining the accuracy of the gyroscope’s control, 
which has revolutionized the automobile torpedo. 


mo. 1 snows fhe torpedk 


t the head attached, No. 2 shows the middle body and the after end of the 
air flask with saperheater flasks in position, 


This dirigible torpedo was designed to rival the Whitehead and the Lay torpedoes 
the experimental stage. It was driven by compressed air. 


Ericsson’s automobile torpedo of the 70’s, built in this country, and tested 
at the United States Naval Torpedo Station at Newport. 


It never survived 











One of the latest types of the Bliss-Leavitt torpedoes, showing the three separate sections of the torpedo in their assembled condition ready for service. 
THE MODERN AUTOMOBILE TORPEDO 


engine or turpine. MNowever, like all good things, it 
had a drawback from a military point of view. When 
the alr flask of one of our torpedoes is fully charged, 
the actual weight of that compressed air amounts to 
something Iike 191 pounds. 
reguiates the pressure and supply of air to the motor 


The reducing valve, which 


—standing sentinel between the air flask and the pro- 
pulsive maintain a feed 
When 
the pressure in the air flask approaches 300 pounds, 


mechanism—is designed to 
pressure of 300 pounds for the turbine impulse. 


the run of the torpedo is substantially at an end so 
As the 
air in the alr flask expands due to its gradual escape 
to feed the motor, the temperature is lowered some- 


far as Its useful military speed is concerned. 


times even to below zero, and this remaining air is 
incapable of expelling Itself from the flask for the 
purpose of effecting the propulsion of the torpedo. It 
has been found that when the superheater is outside 
of the air flask, of the total weight of 191 pounds of 
stored energy, not more than about 148 pounds are 
Again Mr. Leavitt’s ingenuity has supplied 

Instead of heating the air within the flask 


utilized 
a re-nedy. 


This article has reviewed only the more startling 
features of Whitehead 
automobile torpedo, but it must not be imagined that 


development in the so-called 


there have not been numerous other directions in which 
the weapon has been modified and bettered to overcome 
the cunning of the defense. These, however, contribut- 
ing as they do to improve effectiveness and precision 
of action in one direction or another, are matters of 
detail which cannot be touched upon within the space 
of this contribution—interesting as they undoubtedly 


are. 
Floating Islands 


y ip imagination of man has always been impressed 
by floating islands. In ancient times such islands 
were regarded with superstitious reverence; and the 
romantic story of Delos—the natal isle of Apollo and 
Artemis—is but one of many cases recorded in classi- 
cal literature of vagrant islands in the sea Pliny 
says that in the lake of Vadimonis there is a dark 
wood which is never seen in the same place for a day 
and a night together; and he describes the islands ~ 


and its tributaries these islands are known as “rafts.” 
One of the most remarkable of these rafts began form 
ing in the Atchafalaya, one of the lower arms of the 
Mississippi, in 1778, and gradually 
1816 it had extended to 10 miles in length, over 600 
feet in width, and 8 feet in depth. 
and fell with the water it was solid enough to support 
the growth of trees, some of which were 60 feet in 
height. 
the State of Louisiana at great expense. The 


increased until by 


Although it rose 


This vast obstruction was finally removed by 
work 
began in 1835 and lasted four years. In more recent 
times a great raft in the Red River completely 
the channel for 45 miles, until it was removed by the 


, - 
blocked 


National Government. 

Where a mat of vegetation borders the seashore the 
action of waves sometimes breaks off large islands 
This was probably the origin of a remarkable floating 
island which was first seen in the Atlantic Ocean 
about 400 miles east of the New Jersey coast [tn July, 
1892. Its area was about 9,000 square feet, and it bore 
trees 30 feet in height. When again seen in the fol- 
lowing September it had traveled over 1,000 miics, 
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Turntable for Cars 


the majority of garages there is very 


te 
little 


automobiles 


room for the easy 


and a great deal of time 


is wasted in trying to turn a car about, 
particularly if it has to make a right 
angle turn to reach the elevator which 
will carry it to the shop. The accompany 
ing picture shows a special form of turn 
table, adapted to overcome the necessity 
of tedious maneuvering The turntable 


is similar te that used for locomotives 


It may be rotated by a single man by us 


bar to engave any one of the several 


ing a 


small holes in the outer edge of the table 


The table itself is built of reinforced 
against wa 


the 


concrete and hence is proof 


The diameter of table 


fourteen feet, so that it will 


touring car It has been 
adjust 
for the 


without 


found of great convenience when 


must be made 


around any 


Swuhe 


trouble to the best position to obtain all 


ible iignt 


the ava 


New York’s Cave of Stalactites 


NE of the most noteworthy forth 

( Pciiie xhibits in the Mineral Hall, 
at the Museum of Natural History, New 
ill be the representation of a beau 


if stalactites and stalagmites 


York, W 


almost an 





will be a reproduction of 


entire cavern recently discovered in the 
Copper Queen Mine, at Bisbee, Arizona 
llere quarter of a mile below the sur 
face, during the mining operations of 
blasting for copper, a spacious chamber 


was uncovered containing a series of ter 


grottoes adorned with a wealth 


ruce-like 


of magnificent and many-colored stalac 
lites and stalagmites Dr. Douglas and 
the mining company placed the find at 
the disposal of the museum. Dr. Edmund 
(tis Uovey, Curator of Geology and In 


Paleontology, with three as 


to collect and bring 


vertebrate 
sistants visited Bisbee, 
back the 
an exact 
cave A 


ing the choicest formations from the walls, 


material so as to form 
the 


boxes, 


original 


reproduction of Arizona 


half a hundred contain 


floors, ceilings, ete.. were brought back. 


They 


hundred 


weighed from one pound to nine 


he delicate task of setting up 


the pleces In the cave at the museum is 
being executed by Mr. William Peters, 
irtist of the museum staff, who accom 


expedition to Arizona 


feet 


ranied the 
\ steel fr feet 


which 


ime, 12 high by 8 


wide, forme the outside of the cave, 


will be covered with limestone blocks, 


tuken from the mountain under which 


the eave was found These wonderful 


formations of stalactites and stalagmites 





are made through the evaporation of per 
colating waters. The most striking feat 
ure of the reconstructed cave will be a 


stalagmite 2 feet in diameter and 3% feet 


high, of a beautiful green color, and weigh- 
ing about 900 pounds This stalagmite 


is remarkable on account of the radiating 


clusters of pointed calcite crystals thickly 


set all over it but diminishing in size 


from the bottom of the column upward 


Electricity and Diet 
+ CIENTISTS have 


Ss some method of 


aliments 


for 
replacing the multiple 


been looking 


which are needed to keep up 


the human body, by food in a concentrated 
state, so that it could be absorbed with 
less fatigue. On the other hand, a French 
scientist, Irof. Bergonié, claims that elec- 
tricity will solve the problem We have 
already mentioned some results which 
he obtained in this direction, according 
to the uecount presented by him to the 
Science Advancement Congress Since 
then he has continued his researches and 
arrived at results which have almost a 


sensational character Before’ this he sim 


ply proposed the idea that electricity could 


be made to re place food 


that is by adding 


to the heat absorbed by the 


body, 
the 


actual 


energy 
food 


present he is 


that less need be taken into 


system At making 


experiments which appear to prove this 


couclusively according to his communica 


maneuvering of 





Readers are invited to contribute photographs of novel and curious 


objects, unique occurrences and ingenious contrivances Such as are found 


available will be paid for promptly. 























An automobile 









































A rotating 




















Statue of Marcus Aurelius removed from 


his horse for repairs. 


—— 


Academy of Sciences, 
made during the 


tion made to the 


The experiments were 
last few months at his laboratory at the 
University and fully 


Bordeaux confirmed 


his theories on the subject. His method, 
known as “diathermy,” or application of 
low tension and high frequency currents 
to the human body, is able to make up for 
a part of the alimentation of the system 
amount of heat to 


by furnishing a large 


the body, instead of producing the heat 
from food materials which need to be 


consumed or indeed burned in the system, 
this giving rise to overwork of the physi- 
ological organs of the body. Such elee- 
trie currents, as Prof. Bergonié says, will 
pass through the body without causing the 
least feeling; and with a current of 2 to3 
amperes strength and a voltage of 1,000 to 
1,000 calories 


hour about 


of heat can be furnished per hour, this be- 


2.500 volts per 
ing over one third of the daily food ration. 
The following test bring out the fe 


markable results which can be obtained by 


will 


He applied the electric treat- 
man 5 feet 10 high, 
before the treatment was 
The patient ate a great 
bad 
300 


this method. 
ment to a inches 
whose weight 
only 110 pounds. 
deal of animal food, but was in very 
condition, as he could not walk over 
feet without needing aid. 


very sensitive to 


He was unable 
cold. 
40-min- 


to work and was 
After a 


ute duration by 


series of treatments of 
this 
heat 


time, 


the electric method, 
corresponding to an absorption of 


equal to about 1,700 calories each 
the patient began to improve rapidly, and 
at the end of the treatment he gained con 
weight. In fact, he then 
140 pounds, 


30 pounds. Dr. 


siderably in 
much as which 


about 


weighed as 
makes a gain of 
Bergonié states that the patient can now 
without fatigue, and his 
restored to the normal. 


for hours 
physical 
He is able to stand all degrees of heat and 
cold, 


rood. 


walk 
vigor is 
general appearance is very 


and his 


The author considers that the time 
is not far distant when all troubles due to 


insufficient nutrition will disappear under 


a series of electrical treatments by high 
frequency currents according to the gen 


eral method of M. d’Arsonval. 
A Frozen Whirlpool 
have received from a 


We 
Schenectady, New York, 


photograph of a 
the 
mill pond, a 
feet in 


reader in 
the accom 
unusual 


panying most 


ice phenomenon. As result of rotary 
large circular 
nearly diameter 
kept the 


owing to its continuous 


currents in a 
piece of ice six 
formed and 
main body of ice, 
The disk 
and moved 
This 
The unusual condition continued 


was separate from 
perfect 
left to 
last 


motion. was almost a 


circle, slowly from 
right. 
winter. 


for several days until the ice had obtained 


phenomenon occurred 


a thickness of nearly two inches. 


Marcus Aurelius Unhorsed 


HE noble statue of Mareus Aurelius in 
the Capitol Square of Rome has suf 


fered severely from the ravages of time. 


Recently it was found that the precious 
bronze was urgently in need of repairs. 
The only thing to do was to remove the 


Emperor from his horse, and take him to 
the the Capitol, the 
rents in his garments and the sears on his 


museum of where 
limbs could receive proper scientific treat 
ment. <A _ seaffold built the 
statue and the Emperor was firmly bound 
and then lifted 
from his horse by suitable 
tackle. Our illustration 
he is being lifted and shows that even in 
this trying position he was not lacking in 


was over 


legs chest and 


by the 
means of 
pictures him 1s 


stoic gravity. While the Emperor was 
undergoing repairs at the museum his 
horse was completely boxed in by a tem- 
porary wooden shack. When the figure 
was removed from the horse there was 
considerable agitation on the part of a 


faction of young Italians who were anx- 
have him replaced by a _ statue 
of Cwrsar.* Fortunately for the memory 
of the great Marcus Aurelius, this agita- 
tion was unheeded by the authorities. 


ious to 
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Power of a Microscope 
By C. W. Nieman 

MATEURS who have a microscope miss a great 
oat of the pleasure and interest to be derived 
from its use unless they are able to find the magnifying 
power of their instrument and to measure objects with 
which they are working. It is surprising how much 
more intimate an acquaintance with an animalcule or 
portion of an insect is obtained if we are able to say 
that it is 3/1,000 inch in diameter, or whatever else 
its dimensions may be. 

In order to measure objects under the microscope 
it is first necessary to find its magnifying power, or, 
in case the instrument has several objectives and eye- 
pieces and the tube can be changed in length, to find 
the magnifying power under the various conditions in 
which it is used. Ail the methods the writer has seen 
involve the use of an object of known length which 
ean be observed under the microscope. This usually 
eonsists of a pair of lines ruled on a glass plate at 
known distance apart, and can be bought for a couple 
of dollars. This outlay, however, is unnecessary if the 
following method is employed. 

Take a good watch and measure the exact radius of 
from the tip to the center of 
Then 


the hour hand, that is, 
the pivot. Suppose this is found to be 0.57 inch. 
the path of the point in 12 hours will be 2 X @ X 0.57 

Therefore, it will move 1/100 inch every 2 
If the erystal is opened and 


3.58 inches. 
minutes and 1 second. 
the microscope focused on the tip of the hour hand, 
in 2 minutes and 1 second it will have moved 1/100 
inch, and will fill the same purpose as the lines ruled on 
the glass. To the side of the barrel of the microscope 
fasten a piece of sheet metal with a small hole in one 
end and bent as shown. The distance between the hole 
and center of the eye-piece must be the same as the 
distance between the experimenter’s eyes. On the table 
below the hole fasten a ruler running across the table, 
i. e., forward and back from the operator and exactly 
10 inches from the hole. This 10 inches is the arbitrary 
cistance selected in this country for such measurements. 
The watch must be so placed that the hour hand is 
moving directly directly away from the 
operator. Now, upon looking in the microscope with 
one eye and through the hole with the other, the watch 
hand and the ruler will appear to be one on top of 
the other. Note the exact point on the ruler where 
Then let 2 minutes and 1 
If the dis- 
tance moved is 2.5 inches it will mean a magnification 


toward or 


the hand is at any instant. 


second pass and again note the position. 


2.5 inches 

of 250 diameters. 
0.01 inch 

able a person to hit the time very closely. 


A little practice will en- 


This can be 
repeated for various conditions, for low power lenses 
a greater distance than 0.01 inch being taken and for 


higher powers perhaps a shorter one. 


The next thing is to construct a scale for the meas- 
urement of microscopic objects. The scale reads in 
thousandths of an inch, but each thousandth inch is 


magnified according to the power of the microscope. 
Thus, where the magnification is 250 diameters the 
“thousandths” will be 4 inch apart. The proper 
length and divisions for the scale (or seales in the 
case of several objectives) can be figured and can 
then be drawn on a strip of cardboard. To measure 
an object it is only necessary to put the scale in the 
Same position as the ruler in the first experiment. The 
object will then appear right on tep of the seale and 
can be measured as easily as a carpenter measures a 
board. Caution: Always hold the seale at right angles 
If it is laid parallel 
to a line connecting the hole and the eye-piece it will 
be nearly This 
Also remember that the seale 
must be 10 inches from the hole. If this is an incon- 


to the nearest edge of the table. 


impossible to make a measurement. 


is easily proved by trial. 





Device for measuring the power of a microscope. 
Venient distance owing to the shortness of the micro- 
scope any other distance can be adopted, as & inches, 
but in this case each division must be 8/10 as long as 
for the regulation distance. 


How to Remove Black Paper Strips from 
a Film Back” 
By Stanley P. McMinn 
E removing the black paper strips from a film pack 
such as commonly is used by countless numbers of 


amateur photographers,trouble not infrequently is ex- 
perienced by reason of the paper tearing off before it 
has been completely withdrawn. Under ordinary cir- 
cumstances, in order to nullify the effect of the re- 
maining piece of black paper, it is necessary to pull out 
the next flap, thereby ‘sacrificing one exposure. It is 
quite possible, however, to remove the section of black 
paper without destroying the exposure or disturbing 
the film remaining in the pack, with the aid of the 
gummed portion from an envelope. The envelope flap 
first should be trimmed to the width of the film pack, 
an envelope made of fairly heavy paper would bet- 
ter be used, though almost any thickness will serve 
the purpose. Then if the gum is moistened, which by 
reason of the slippery nature of the mucilage will oper- 
ate to lubricate it, little difficulty will be experienced 
in slipping the improvised “fish” down between the 
torn-off paper and the next black strip in the pack. 
Care should be taken, of course, to ascertain that the 
gummed portion of the envelope comes in contact with 
the torn paper and not with the next black strip. The 
envelope should be permitted to remain in position for 
about 10 minutes, or until the gum has had time to 
harden thoroughly, when it will be a simple matter to 
draw out the torn strip by grasping the free end of 
the envelope. 


An Interesting Static Electric Motor 
By H. B. Dailey 
| Spiny exhibiting in an entertaining way the effects 
of static electric attraction and repulsion, and for 
stimulating an interest in the observation and study of 
these phepomena, there is perhaps no form of demon- 





“) 


eavalt 











The “tumbler” static electric motor. 


stration apparatus more effective than a static electric 
motor. While examples of static motors have occa- 
sionally appeared, the degree of mechanical skill in- 
volved in their making has usually been such as to dis- 
courage attempts at amateur construction. The feat- 
ures of extreme simplicity possessed by the efficient 
little motor here described should therefore commend 
it to the home experimenter. 

The apparatus employs three large equal sized tum- 
blers of thin blown glass. The central tumbler, in- 
verted, revolves upon a pivot-pointed stem of 3/16 inch 
steel wire whose upper end enters a small indentation 
drilled in the exact center of the tumbler’s bottom. A 
lower bearing is provided by fitting into the mouth of 
the tumbler a centrally apertured disk of stiff mica 
through which the supporting rod passes, the disk being 
secured in place with a littie shellac applied to its 
edge. To keep the pivot stem from wearing the mica, 
a copper cent drilled to an easy running fit for the rod 
is attached to the mica disk with sealing wax. The 
tumbler, which is raised about an inch above the base, 
has cemented with shellac upon its outer surface eight 
equally spaced vertical strips of tinfoil 5/16 of an 
inch wide, with rounded ends, and of a length about 3/4 
of an inch shorter than the length of the tumbler. 

Upon opposite sides of the inverted tumbler and 
quite close to it are placed two similar tumblers, right 
side up, their bottoms fixed with shellae into snugly 
fitting recesses bored in the wooden base of the instru- 
ment. Each of the fixed tumblers has cemented upon 
its inside surface exactly facing the central tumbler a 
vertical strip of tinfoil % of an inch wide, rising from 
the bottom of the glass up to within % of an inch of 
the upper rim, the lower ends of these tinfoil strips, or 
field strips as they may be termed, being electrically 
connected with vertical knob-tipped metallic rods fixed 
in the centers of the outer glasses with a setting of 
plaster of Paris. 

Lastly, from one of the upper corners of each of the 
field strips (from corners diagonally opposed on the 
field, strips face each other in the apparatus) a narrow 
tinfoil extension 4% of an inch wide rises vertically to 
the rim of the glass over which it passes, and ter- 
minates 4 of an inch down the outside of the tumbler. 
On connecting the two balls at the tops of the vertical 
rods with the opposite poles of a static machine, the 
central tumbler immediately begins a rapid rotation 


which continues to increase until the apparatus fairly 
hums. 

In starting, the foil sectors on the central tumbier 
are at first attracted by the charged field strips within 
the outer glasses. As the sectors move into position 
opposite the field strips they receive sparks from the 
latter and become similarly charged, when repulsion 
ensues. Moving forward with the rotation of the 
tumbler they soon come within the influence of the 
oppositely electrified field strip on the other side and 
are strongly attracted, until, as they pass the field 
strips, their electrification is reversed and the cycle is 
repeated. The moving sectors receive their sparks from 
the tips of the field strip extensions whose lateral dis 
placement prevents the electrification of the sectors 
until the latter have come opposite the exact center of 
the field strips. The “tumbler’ 
little machine to watch in operation, and when one sees 


’ 


motor is a fascinating 


its vigorous rapid action it seems incredible that the 
motive power is static electricity. The instrument oper- 
ates satisfactorily from a very small static machine. 


To Fill a Barometer Tube 
By Henry H. Riggs 
MATEURS who have to fill or refill their own 
barometers are sometimes greatly troubled by the 
residuum of air which will remain in the tube in spite 
of all precautions, and spoil the vacuum and the accur- 
acy of the barometer. 

The following will be found a very helpful trick, 
though it will not take the place of other precautions 
for keeping mercury and tube clean: 

Take a piece of soft-iron stove-wire, and wind half 
a dozen turns around a large nail or rod, of such a 
size that the coil will just slip inside the barometer 
The coil must be a close one, with no spaces 
Straighten the rest of the wire out 
Finally, 


tube. 
between the turns. 
so that it lies parallel to the axis of the coil. 
wind a piece of cotton yarn in the coil so that it lles 
snugly in the groove between the turns of wire, bring 
one end through the coil, and tie. 

This makes a hollow swab which just fits the tube 
snugly. After the mercury has been poured into the 
tube, hold the latter upright, mouth up, and slowly run 
the swab down to the bottom and out again severai 
times. Any minute bubbles of air that adhere to the 
surface of the glass will be wiped off and carried away 
by this swab, leaving the tube clean and dry and abso 
lutely full of clean mercury. 


An Electrical Method for Glass Cutting 
By Philip Edelman 

_— following method will be found useful for eut 

ting off bottle necks, the ends of incandescent lamp 
bulbs, glass tubing, and similar pieces. Obtain a piece 
of fine resistance wire, preferably of some non-deterior- 
ating alloy such as is used in electrical heaters. Com- 
mon iron wire or valve wire such as is used by repair 
men will be found satisfactory. Wind one turn of 
the wire around the part to be cut, taking care to 
insulate them at the point where they meet. Asbestos 
or mica will be satisfactory for this purpose. One 
turn is sufficient and should be wound tight. Now 
connect this short piece of wire in circuit with a sult 
This may be A. C. or D. C. from a cur 
If a current tap is used a 


able current. 
rent tap or from a battery. 
resistance should be connected in series so as to avoid 
a direct short circuit on the line. If a battery is 
used it must have sufficient voltage and amperage to 
heat the wire. Allow the wire to come nearly te a 
white heat for a short time and then plunge the class 
piece into some cold water. Holding the piece under 
a water tap will also do. The piece should then break 
cleanly at the point covered by the wire. The same 
general method can doubtless be applied to a variety 
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Cutting glass with electric heat. 
of uses. There seems to be a limit to the size of a 
piece which can be cut in this manner, however. The 
worker can soon find the limits and then use the meth 
od to the best advantage. 

The hot wire heats the glass in a restricted place 
which can be regulated by the worker as desired, and 
the heat does not spread all over the glass so as to 
cause an irregular break. The glass coming into con 
tact with the cold water is subjected to considerable 
strain at the heated portion and consequently either 
breaks or cracks, 
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The Flywheel Motor Starter 


8 am if the first things in physics that the schoolboy 
learns is that the purpose of a flywheel is to equal 


ize and steady the motion of the reciprocating steam en 


wine Owing to its inertia it overcomes any tendency 
to acceleration while its momentum tends to overcome 
any tendency to retardation, and so the power shaft 
is made to run smoothly at a constant speed But 
somehow one does not usually grasp the idea that the 
wheel is really a storage battery of mechanical energy 
No doubt that is why so little use has been made of 


except for the mere balancing of variable 


| ers and ud 

Ne lon i in inventor was confronted with the 
problem of starting a large gas engine which he used 
for his lighting plant at his country home The engine 
wi ipposed to be started by compressed air, and for 
this purpose two large air tanks 20 inches in diameter 
ind seven feet high were provided, together with an 
air compressor with a bore of five inches, which re 
quired an expenditure of 14% horse-power for an hour 
nid juarter to fill the tank at sufficient pressure to 
start the engine If for any reason the gas engine 
failed to start on the compressed air, the work had to 
be done by hand This happened so frequently and it 
was ird to turn the engine over that the inventor 
decided t use an electrical means for starting the 
motor N wishing to install a large motor it occurred 
to him that he could secure the desired results by using 
a small motor driven at very high speed and furnished 
with a flywheel whose momentum would be sufficient to 
carry the engine over the peak of the load, i. e., the com 


pression point. So he built a small motor of one third 
horse-power and furnished it with a flywheel 8 inches 
in diameter and weighing eight pounds. This was con 


nected by stepdown gearing to the engine, 250 revolu 


tions of the electric motor producing one revolution of 
the engine shaft By connecting up the motor to a 
su | storage battery he was able in ten seconds to make 
it attain a speed of 8,000 revolutions per minute A 
clutch was then thrown, connecting the motor to the 


engine, and the stored-up energy in the flywheel ex 
pended itself upon the engine at the compression point, 
turning it over easily. Once the parts were in motion 
the baby motor was able to keep the engine shaft turn 
ing, as the flywheel would store up sufficient energy 
for this purpose between compression points. 

The relative size of the gas engine and the small 
electric starter is shown in the accompanying engrav- 
ing. In the drawing may be seen details of the gear- 
ing. The motor is indicated at A, and the flywheel at 
RK. On the motor shaft is a worm C, engaging with 
a wormwheel D. The wormwheel is clamped by the 
spring #, between friction plates F’, keyed to a shaft. 
The shaft is connected by a clutch with a second shaft 
The clutch members are shown at G, and they may 
be thrown inte or out of mesh by means of the lever 
The pinion H on the second shaft communicates 
its motion through the medium of two idlers / to the 
interpa!l gear J, and thereby to the sprocket wheel K, 
There is a 25 to 1 speed reduction between the worm 
and the wormwheel and a 5 to 1 speed reduction be- 
tween the pinion #7 and the internal gear /, while be- 
tween the sprocket pinion A and the sprocket on the 
crankshaft of the gas engine, there is a further 2 to 1 
reduction, making in all 250 to 1 between the motor 
and the engine. The sprocket wheel on the engine is 
connected by a ball clutch with the engine shaft, so 
that once the engine is started it can run free. To 
prevent a back kick of the gas engine from hurting 
the mechanism of the starter, the friction mounting of 
the wormwheel PD is used instead of keying the worm- 
wheel directly to the shaft. Thus with one third horse- 
power for ten seconds the same work is accomplished 
as required by the old method 1% horse-power for an 
hour and a quarter 

Naturally this suecess led to experiments with an 
automobile starter built on the same principle, and a 
1/3 horse-power motor was evolved only five inches in 


dixmeter and eight inches long, and weighing about 24 


pounds This is one of the speediest motors ever con 
structed for low-voltage service It is designed to run 
on 12 volts and attains a speed of 17,000 revolutions 


per minute without the flywheel. With the flywheel 
the speed drops down to 13,000 revolutions per minut« 
The flywheel is 6 inches in diameter and weighs five 
pounds, and when running at 13,000 revolutions per 
minute it has a stored energy of 9,000 foot pounds. 
This is equivalent to 16 horse-power for one second, 
and it will even run up to fifty or sixty horse-power 
if the motor is congealed 

This starter may be used in connection with a light- 


ing system. To drive this motor and to light the car as 
well, a six-cell battery of 12 volts and 25 ampere hours 
capacity is furnished. The battery is about half the 
size and weight of any required for the same service 
heretofore. The motor is charged by a generator about 
four inches in diameter and seven inches long, which, 
when the car is running ten miles an hour, is driven at 
a constant speed of 1,500 revolutions per minute. It 
absorbs one sixth horse-power and generates 225 watts 
or 15 amperes at 15 volts; the gearing between the 
starter and the engine shaft gives a speed reduction of 
68 to 1. There is so much surplus power in the flywheel 


that in actual test a 92 horse-power engine was cranked 









































Gas engine starter, consisting of a 1/3 horse-power 
motor with flywheel and 250-1 gearing. 





























The electric starter attached to an automobile in 
front of the radiator. 


six times on the magneto after the electric current had 
been switched off. 

This starting device may be mounted directiy upon 
the engine or between the flywheel and the gear box or 
upon the gear box with its gearing inside the box; but 
in order to make it available for all classes of cars a 
special design of starter operating on the same prin- 
ciple has been arranged to be attached to the front of 
any car, operating directly on the crank-shaft. One 
of our photographs shows a starier of this sort attached 
to a 90 horse-power car. There is a ball clutch connee- 
tion between the starter and the crank-shaft, and so, if 
for any reason the starter should fail to work, the 
operator of the car would have no difficuity in cranking 
his engine by hand. 

Another development of the gas engine starter is an 
electric brake in which the energy stored up in the fly- 
wheel is utilized to produce a powerful braking action 
in an emergency. Again the baby motor of one third 
horse-power will be able to wind up the brake chains 
and bring a heavy street car to an abrupt stop, as 
demonstrated by experiments in the inventor's shops. 


The Annual Report of the Commissioner 
of Patents 

HE annual report of the Commissioner of Patents, 

for the fiscal year ending June 30th, 1912, has just 
been submitted, and in it are many things which will 
be found illuminating. This report is made to the See- 
retary of the Interior, the annual report to Congress 
being made on the first of January of each year. The 
Commissioner is one of the very few officials of the 
Government who are required by law to make two 
annual reports. 

A brief résumé of the statistical portion of the report 
shows that during the fiscal year ended June 30th, 1912, 
there were received 69,236 applications for mechanical 
patents, 11,775 applications for designs, 195 applica- 
tions for reissues, 7,238 applications for trade-marks, 
941 applications for labels, and 362 applications for 
prints. There were 35,539 patents granted, including 
reissues and designs, and 4,635 trade-marks, 625 labels, 
and 26S prints were registered. The number of patents 
that expired was 19,654. The number of allowed appli- 
cations which were by operation of law forfeited for 
non-payment of final fees was 6,970. The total receipts 
of the Office were $2,094,059.50; the total expenditures 
were $2,025,912.30, and the net surplus of receipts over 
expenditures was $68,147.20. The grand total of net 
surplus receipts over all expenditures is now $7,182,- 
072.96. 

These statistics show a material increase during the 
last fiscal year over the year ending June 30th, 1911. 
The total number of applications for patents for inven- 
tions, for designs, for reissue of patents, registration of 
trade-marks, registration of labels and registration of 
prints, disclaimers to patents, and appeals on the merits, 
is 81,459. The total of all applications for the fiscal 

3 for the same 





year immediately previous was 76 
period, which shows an increase of 5,076 applications 
received. The number of applications for mechanical 
patents shows an increase of 4,082 over the previous 
fiscal year of 6.26 per cent and an increase for the 
ten years since 1903 of 40.72 per cent. 
Recommendations Regarding the Working Force. 
Commissioner Moore has done more for the employees 
of the Patent Office than any of his predecessors. He 
succeeded in persuading Congress to increase the salar- 
ies of the examining corps, so as to make employment 
in that office sufficiently desirable for the retention of 
the high-class men, who are absolutely necessary if the 
best work on applications is to be expected. In his 
present report he states that there is still further neces- 
sity for recognizing the high grade of work required of 
the examining corps. He points out the fact that the 
Office is self-supporting, and maintains that fact as a 
reason for excepting the Patent Office from the general 
plan of economizing in Government salaries rigidly put- 
sued by Congress. He also states that the trained ex- 
aminers are in constant demand with prominent firms 
of attorneys and business companies, and it is the rule, 
rather than the exception, that when a man is suffi- 
ciently experienced and trained to become of value to 
the Patent Office, he receives an offer of higher com- 
pensation from the outside. This exodus of a trained 
class of men necessarily has a tendency to reduce the 
average efficiency of the corps, so that it is a diffi- 
cult task to maintain a proper standard for the expedi- 
tious and successful conduct of the public business. This 
is declared by Mr. Moore to be not only demoralizing to 
the Office, but is also a handicap to the commercial 
interests of the country, which are entitled to the best 
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possible service from the Patent Office. 

He therefore renews his appeal for larger 

salaries for the examining corps. 
Collective Trade-marks. 

Among the subjects treated in Mr. 
Moore’s very able report, is the matter 
pertaining to collective trade-marks. The 
International Convention for the Protec- 
tion of Industrial Property, signed at 
Washington, June 2nd, 1911, which 
effective in ratifying countries 
April ist, 1913, contains a provision at 
Article 7% for the filing and protection 
of trade-marks belonging to associations, 
the existence of which is not contrary to 
the law of the country of origin. The 
need for legislation on these lines was set 
forth in the President’s message to Con- 
gress of February 2nd, 1912, and a bill 
was prepared at that time by the Com- 
missioner of Patents, the passage of which 
would cause the laws to conform with the 


becomes 


above-mentioned provision of the Inter- 
national Convention of 1911. Laws for 
the enforcement of collective marks are 


in force in European countries, and the 
draft of the bill which was submitted to | 
the President, conforms substantially i 
terms to the provisions of law upon this | 
subject, found in the British Trade-mark 


Act of 1905. 


Gains in Efficiency and Economy. 

Following the prescribed policy of De- 
partmental administration at Washington, 
the Patent Office attention to 
matters of internal economy and increased 


has given 


efficiency, and the Commissioner points to 
the abolition of the so-called library edi- | 
tion of the Oficial Gazette as having ac- 
complished a saving to the Office of about 
$65,000 annually. 





rebinding and celassification of 
the valuable Scientific Library 


The 
works in 
is a necessity which confronts the Office 
at all times, and an appropriation is need- | 
work on ex- | 


ed for carrying this more 
A revision of the index of peri- 
sought to be undertaken, and 
condition of the index is re. 
ferred to as unsatisfactory. The Scientific 
Library appropriation is inadequate to its 
growing needs. A great saving of time, 
however, has been effected by bringing to 
the library a triplicate set of French pat- 
ents and arranging them in order of the 
French patent which is an 
excellent numerical arrangement for 
These triplicates were 
stored in the galleries. It is 
proposed that the German triplicate copies 


tensively. 
odicals is 
the present 


classification, 
searches. French 


formerly 


be brought to the library for classification 
In order to complete 
German 50,000 of 
being the first of the 
issue, about $15,000 will be required. This | 
will time, labor 
wear and tear of expensively bound vol- | 
umes. 
fied columns are much preferable to those 
arranged numerically or chronologically. 


and convenient use. 
the set of 
which are missing, 


patents, 





classification save and 


All searchers agree that the classi- 


Independent Bureau Desirable. 

To separate the Patent Office entirely 
from the jurisdiction of the Department 
of the Interior, and make it a separate 
and independent Bureau is a project to 
which Mr. Moore refers and which he 
heartily endorses. While this feature is 
presented in his current report for the 
first time, it has been a matter which has 
claimed the attention of past administra- 
tions. At one time it was contemplated in 
connection with the establishment of the 
Department of Commerce and Labor, but 
the project was not carried out, due 
largely to lack of adequate housing for 
the newest Government Department. Mr. 
Moore, however, is in favor of the inde- 
pendent bureau idea and states that this 
would not only place the Office upon a 
more stable footing with regard to the| 
exercise of its executive and judicial func- 
tions, but would relieve the Interior De- 
partment of the physical burden of car- 
ing for and appropriating for the Bu- 
reau. He states that this would be a step 
in the direction of progress, and that it 
would also be in the interest of efficiency 
and economy. Its duties as an Office are 
purely judicial in character, with such 
incidental clerical work as is necessary to 





carry them out; it requires in its em- 
ployees special training along scientific 
and legal lines, and such employees are 
difficult to obtain and to retain in service, 
except at salaries higher than those paid 
to the other employees of the Department. 


The Patent Office has nothing in common | A Machine \That Writes Shorthand trate: the combination of “TK” 


with the other of the Interior 
Department, or of any other Department. 
There is no appeal to the Secretary of 
tee Interior in question relating to the 
granting of patents, and all appointments 
to positions in the Patent Office, are made 
upon the nomination of the Commission- 
er. The desirability of this change in the 
status of the Patent Office is recognized 
and provided for in a bill introduced by 
Mr. Oldfield, chairman of the House Com- 
mittee on Patents, on April 16th, 1912, 
and known as H. R. 23,417. 

The subject was also ably discussed by 
the late Senator O. H. Platt, of Connecti- 
cut, one of the best posted men on the 
character of the work of the Patent Office 
and its needs who ever sat in either House 
of Congress, in a speech delivered in the 
March 3ist, 1884, and from 
Commissioner, in his report, 


bureaus 


Senate on 
which the 
quotes the following extracts: 


“I say that the Patent Office should be made 
an independent department, not only 
of the vast importance of the interests which 
it must care for, but because of the treatment 
which it has received and continue to 
receive as long as it remains a subordinate | 
branch of the Interior Department. 


because 


must 


“What should be the qualification of the 
head of the Patent Office? He should combine 
an accurate and universal knowledge 
of mechanical principles with a_ thorough 
knowledge of patent law and with rare execu 
tive and administrative ability. He should be 
distinguished for qualities 
should be one of entire inde- 


almost 


prominently these 


His position 


| pendence. It is more judicial than executive. 


His duties are more like those of a judge of 

than an executive officer; they are 
judicial and ministerial. The Office 
should be rmanent, and it should be non 
political, b. which I mean it should have no 
political significance. 


a court 
purely 


“Every year’s experience adds greatly to the 
capacity and ability of the Commissioner of 
Patents. In a word, the Patent Office 
and demands better administration, and it 
never will have it as a rule until it shall be 
made a separate department. It must be held 
in entirely different 
and by public sentiment before it will be 
what it ought to be. The way to secure this 
Congress, the way to secure for 


needs 


estimation by Congress 


estimation by 
it what it wants and what it needs and what 
it must have if it is properly to discharge the 
high functions which devolve upon it, is to 
separate it entirely from any supervision by 
the Secretary of the Interior, to make it inde 
pendent and dignified.” 


New Patent Office Building. 


whole-hearted effort into modernizing the 
Bureau, both on behalf of the employees 
and the Government, and the public—in- 
ventors, merchants and manufacturers— 
as well. 





HE attention of the stenographer, and 

his or her employer, has recently been 
attracted to a new office device, designed 
to take the place of the pencil and note- 
book in taking dictation. The “stenotype” 
is a little eight-pound machine construct- 
ed along the lines of the typewriter, but 
so designed as to admit of the striking of 
| the keys on the keyboard in multiples in- 
stead of one at a time. 

The writing is in plain type letters on 
| a strip of paper similar to that used on 
|}adding machines, the paper being auto- 
| matically fed with each stroke of the key- 
| board, from a roll carried inside the ma- 
| chine. Printing is effected through a rib- 


| 





\ 


The keyboard of the machine. 


bon, which is automatically operated, as 
in the modern typewriter. 

The interesting feature of this machine 
is the system whereby with a keyboard of 
keys, the English language 
can be written on an average of a word 
at a stroke. As will be seen from the il- 
lustration, the keys are arranged in pairs, 
so that each finger has a pair of keys to 
operate. Instead of printing at a com- 
mon printing point, the type are located 
in a straight row, side by side, close to 
and in front of the platem (the travel of 
the type being only one sixteenth of an 
inch the operation of the machine is noise 
If all the keys on the keyboard 
were struck at one time, a row of char 


twenty-two 


less). 











vital needs | 


brought up 


of the present 
Office is again 


The subject 
of the Patent | 
and vigorously expounded by Commission- | 
er Moore. In all of his reports during the | 
past several years, he has pointed out the | 
unhappy conditions that and | 
expressed the hope that Congress would 
do something to relieve the situation. The 
disgraceful physical conditions in the Pat-} 
tent Office have widely published, 
and commented upon, and the erection of | 
a new and modern equipped building is! 
a matter which been Mr. 
Moore’s heart ever since he became Com- 
missioner in 1907. He has worked for 
it unceasingly, and in fact 
that the President’s Commission on Econ- | 
omy and Efficiency, which investigated the | 
-atent Office this fali by direction of the | 
President, under the provisions of House 
Joint Resolution No. 337, has taken the 
matter up and Mr. Moore seems to be on 
the eve of having this great public need | 


now exist, 


been 


has close to 


view of the 


realized. It was owing to this investiga- | 
tion of the Patent Office and the subse- | 
quent report of the Commission on Econ- | 
omy and Efficiency, which is not yet ready 
for distribution, that Mr. Moore refrained 
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Specimen of the record. 


acters would be printed across the strip of 
paper as follows: 
STKPWHRAO*EUFRPB 
LGTSDS 
To write a certain word, therefore, the 
letters necessary to print that word are 


selected from the keyboard and struck. 


|The word starts would be written by se- 


lecting the letters 
ST A R 
and would appear as here shown 
the strip of paper. If the reverse of this 
should be written, it would then appear 
as follows: 
ST RA TS 
By observing the sequence of letters as 


TS 


across 


they occur on the keyboard and corre- 
spondingly on the type at the printing 


point, it will be seen how these words may 


be written. The keyboard is divided into 


from elaborating his previous recommen- three groups; the initial consonants writ 


dations in this regard. 


ing at the beginning cf the line, the vowels 


The report, however, while brief, is com-| in the middle, and the final consonants at 


prehensive and shows evidences of the| the end. 


watchful which the Commissioner | 
exercises over the Patent Office. 
who has ever occupied the office of Com- 
missioner has done so much for the Pat- 
ent Office as Mr. Moore, or put as much 


“are 
No man 


In the words above written, the 
initial consonants were written with the 
fingers of the left hand, the vowels with 
the two thumbs, and the final consonants 
with the fingers of the right hand. All 
the initial consonants, vowels and final 


! 

consonants do not appear on the face of 
| the keyboard. The missing letters are ob- 
}tained by the 
tions of letters on the keyboard that de 


use of arbitrary combina- 
not occur in a sequence such as is found 
in any word in the language. To illus 
among 
the initial consonants represents the ini 
tial “D” in words. “Darts” 
| would be written as follows: 
TK A R Ts 
TK R 1D) 
All figures, marks of punctuation, prop 
er names and foreign words and plrases 
may be written with absolute accuracy 


and “Dreads” 





DS 


Considering the speed at which the key 
board of a typewriter is struck and the 
fact that on the shorthand machine a 
word at a stroke is obtainable, it is ap 
parent that a rate of speed much higher 
than that of the average stenographer is 
easily obtained. Because the fingers have 
so few keys to manipulate, a great degree 
The fact that 
plain type letters are written, not subject 
to misinterpretation because of poor pen 
manship, and the fallibility of hand-made 
shorthand 
legibility. 
familiar 


of accuracy is assured. 


notes, insures an absolute 
As a matter of fact, any person 
with the 


can read the notes of any operator. 


system of characters, 

As the paper upon which the writing is 
done leaves the machine, it is automatic 
ally little re 
winding device attached to the rear of the 
machine. 


rewound on a- spool on a 


This spool is transferred to a 
copy-holder, which reverses the paper se 





that the first notes written are on the out 
| side and feeds the paper forward as the 
transcription is being made on the type 
writer. 


Notes for Inventors 


An Improved Match.—John R. Nolan of 
New York City, assignor to the Diamond 
Match Company, har secured patent, No. 
1,042,464, for a match whose stick is pro- 
vided with a _ substantially 
series of adjacent peripheral grooves so 
formed as to present a multiplicity of thin 
burning edges which extend lengthwise of 
the stick with the igniting head of the 
match firmly embedded in one end of the 
grooves. 


continuous 


Novel Binding Material for a Road Sur- 
face.—Among the many patents granted 
Carleton Ellis of Montclair, New Jersey, is 
the patent, No, 1,042,538, assigned to the 
Ellis-Foster Company, of New Jersey, for a 
process of making concentrated sulphite 
liquor adapted for use as a binding material 
in the treatment of road surfaces wherein 
approximately neutralizing waste sulphit« 
liquor fermenting said liquor and eoncen- 
trating it to a heavy bodied syrupy condi- 
tion, is carried out in producing a liquer 
suitable for the purpose. 


Wanted An Automobile Lock for the 
Starting Crank.—Now and then we read of 
a man who has been run over by his own 
automobile while cranking it, merely be- 
cause he forgot to put the lever in neutral. 
| One of the readers of the Scientivic AmMeni- 
CAN suggests that those who are mechanic- 
ally inclined should endeavor to invent an 
attachment that would connect the. crank 
with the lever in such a way that the auto- 
mobile can only be cranked when the lever 
is in neutral. This could also be done with 
a self-starting device. 


Condition of Patent Office Work.—At 
the close of business November 23rd the 
total number of applications for patent 
awaiting the action of the United States 
Patent Office was twenty-six thousand and 
eighty-three. The total number of 
pending in the Patent Office 
clude the pending applications which have 


Cases 


must also in- 


been acted on by the Patent Office and are 
awaiting amendment or other response on 
the part of the applicant. By reason of an 
actual count made during the past summer 
of the pending applications, it is fair to as- 
sume that there are at 
hundred and twenty-five to ons 


from one 
hundred 
and fifty thousand applications for patent 
| actually pending in the Patent Office at 
the present time. 


present 
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RECENTLY PATENTED INVENTIONS | which gates are adapted to be opened to permit | for simultaneously manipulating the brake to| the same by a new one without disturbing the 
























































the throwing of th lt, which gates are/apply the same when the power is shut off, | position of the remainder of the rail on the 
hes 1 | to all pa ocked in their open position after the pas | said mechanis having means for adjusting|ties and without requiring tearing up all of 
notice ar inserted by special arrangt nt t olt, it being possible to retract | the support of ft rake whereby the wear in|the pavement flanking the rail, thus saving 
th tl nventors. Terms on app a ntot the bolt only when opened gates are in aline-| the latter may be taken up and the effective-| considerable expense on rails and time and 
Advertising Uepartment f the SCIENTIF t Ketracting the bolt releases the means | ness of the brake action varied. labor in replacing worn out heads by new 
AMERICAN holding the gates in open position, thereby ones. For this purpose use is made of a rail 
Prime Movers and Their Accessories, head seat, a removable rail head seated on 
Pertaining to Apparel. : - ROTARY ENGINE C. B. ZAWN, care of A. B, | Said seat, and wedges for wedging the rail 
SAFETY ATTACHMENT. W. P. A 5 — May, 106 Wilder Bldg., Rochester, N. Y. This| head in place on the seat. The engraving 
Hurt rT Portland. O1 | i , invention provide 1 simple form of connect shows a transverse section of the rail. 
ext ' lapted iard $$ ing mechanism between the pistons whereby BLOCK SIGNAL SYSTEM W. A. Lacks, 
. ‘ . rr y the intermittent and step-by-step partial rot- | 8010 Constance Ave., Chicago, IIL. By the 
in a - led ‘ (o) ary movements thereof shall be automatically | use of this electrically-operated mechanism a 
- ' ‘+ . t n f t controlled and whereby the intermittent rota-| semaphore arm, or analogous member may be 
pocket for t i ret 1 without r f tions of the pistons through the inter-con-| caused to assume a number of separate post 
leasing ¢ ' r t tener, or tl Pl - necting controlling mechanism will result in| tions under the automatic control of the roll 
faster imparting to a driven shaft a continuous rot-|ing stock; and after the signalling members ts 
COMBINATION MANET LOCK 5 : : 
GARMENT LEEVI , G i344 W jary movement once set in any of its positions by aid of an 
26th St., Manhattan, New York, N. Y. The t - the gates in position to be un-| STEAM HYDRAULIC INTENSIFIER.—T. | electric current, no further current is used in 
“e ‘ rment ae sik t is again ejected. The |E. Houmes, 8 Oakdale road, Nether Edge, | holding it in such positions. 
shirt irtwa it r r ton tas = de elevation of the lock | Sheffield, England This invention provides RAILROAD TIE AND RAIL FASTENER. 
4 t t t wit t fr t gr ved to show the | valve-controlled connections where the steam | F. C. SEAMAN, 3 Academy Place, Oneonta, N. Y. 
ha y cuff port pted t ! terna hani with tl lt in retracted |may, on the completion of its primary func-| The intention here is to provide certain new 
different positior nd part nor posit tion, be admitted to and allowed to act expan-|and useful improvements in railroad ties and 
d th t rt i tituting }sively in the steam cylinder of the intensifier, | rail fasteners whereby the ties are rendered 
" ling t if p r | Heating and Lighting. |so as to correspondingly reduce the quantity | practically indestructible and the rails are se 
D thor SMOKI CONSUMER H B Kerrvisu,| of steam required in this cylinder curely held in place to prevent the same from 
— . ear f R. H. Sherry, 2334 Tower Grove Ave., PACKING.—G. E. Wriept, deceased, care | Spreading 
Of Enterest to Farmers. Sullivan, Mo. In this patent the invention|of W. A. Kruger, 16 Newberry St., Providence, EXTENSION DEVICE FOR CAR PLAT 
3 SEED PLANTER 4 I it. A relates to oke onsumers, and it has for! R. J] Use is here made of a tubular packing | FORMS K. L. ELsner, 882 Union St., Brook 
Turner, R. I » N 1, W Mir ‘" | its object to provide a flue boiler with pipes|made in sections and encircling the rod or|lyn, N. Y. The object in this case is to at 
tt t I I with openings at the front of the boiler,| stem, the sections being provided with conical | tach to the ends of the car adjacent the door 
which w ff t veth through which air may be carried to mix with | ends, the rings having conical openings engag-| way a device which can be connected to move 
to drop the iff nt mmber and at. ¢ ited gases coming from the flues at the |ing the said conical ends for holding the sec-|in unison with the door to bridge the space 
ha t itl t f front of tl r to complete the combustion. | tions together and pressing the same against | between the car and the platform as soon as 
a seed 1 la ibsequently ping out }the rod or stem the door is opened and thus eliminate all risk 
¢} pertl t of accident and injury. 
DEVIC! ro *‘REVENT WHS Rallways and Their Accessories. 
WORKYIN HERI Ww. ¢ ‘ APPLIANCB FOR CONTROLLING MOV Pertaining to Vehicles, 
oO ri Ca t t eae ING TRAINS J F. Kimper, Apple Creek HEADLIGHT E. L. WIcKEeTT, care of L. 
vide a d t / | Ohio By means of this device a letter, tele-| D. Kirkpatrick, 7 and 8 Mercer Bldg.. Aledo, 
! fad A : }gram, or order may be held in position to be/|Ill. In this case it is sought to provide the 
hook w hic tang t ‘ ) } leaught by a trainman on a moving train, | light on the frame of the car in such manner 
ins , pa ee / New tack ere , : ; ” aint 
a— i J . wherein the inclosure may be so held that|/as to permit the adjustment of the light to 
run t a \ ) 1 the a - / har 1 ili ge fs > - j . . , forwar . 
A ; _ Pap willage | Ey 4 there — be ne amare. ee failure on the | cast its Lora either straight forward or at 
ed part of the trainman to locate the inclosure/|any desired angle either to the rig or to 
i p rrying —s . - by day or by night, and will release the in- the left, whether the car is moving or still. 
i mi closure as soon as traction is made thereon va 
Of General Interest, ; — i ’ KyRgess z TIRE INFLATER.—W. A. Vinson, R. 5 No. 
pn Chis Geasen, 1163 Xt en METALLIC RAILWAY TIE AND RAIL) 44 Vancouver, Wash. An object of this in 
Sth St. Philadelphia. P ; ’ thee te FASTENING THEREFOR M. J. SHANNON, | ventor is to provide a simple and efficient tire 
—_—_—_—— a care of A. G. Kerns, Wallace, Idaho. This |ingater adapted to be operated by the motor 


to provid nN tructiotr ‘ \ isliy 4 | 


ee Invention 1s an improvement In metallic tles | o¢ an automobile or the like, and serving auto 


























































appli t and i t I | 
- wi when in pla securely held SMOKE CONSUMER and devices adapted to Seppers pant thereon | matically to maintain the pneumatic tires of 
easiest daple » tm ene Girection and wi and to secure the supports and rails them-' the vehicle inflated at a predetermined pres- 
panes coi thie Ok te the Sdiee> | westecs entiation: of the teveatin mas be selves there to. Means provide for the intro-| coro. 
ae of the dlibadh gr iia oa © different : u I tl i rv mi duction of a wedge to raise a block becoming MOTOR VEHICLE DRIVING GEAR 
; , d, since the invention includes all construc- | jowered by wear; also to compensate for com-| _ Rigs os CLE DRIV ING GEAR J. A. 
sizes tior n whict iir is admitted between — pression and wear of the cushion plat The x aoa merce — This . aoa rae 
fire cha er and the smoke-stack, whether flue " — . ? . F 3 R Vides a mechanism employing a Jlurality o 
Hardware and Tools, boilers are used and whether the oilers aré an , . > : - bis a <4 = = ona driving friction disks oa saeenaienie al movable 
COMBINED PIPE VISI AND PIPE CUT tationary or of other types The engraving wee me — = on ee nell transmission wheels operatively eng i there 
TEK ‘ B ' 1721 Harford A Balti- | pr nts a sect il view. showing the front} SMOKE CONST MING APPARA TUS H with, means for shifting the whee 
more, Md. This to r ping and hold-| of ¢) boiler, supplied with the smoke con N. Martin, Chichester and Morris Aves., Mor-/ and disengage the disks in planes perpendicu- 
ing tal pipe wt i rew-threaded and | cumer jris Park, L. I N. ¥ This apparatus 18) jar to the disks whereby extreme width of the 
pls for « ng ply er t gti designed to be applied prefe rably to locomo friction surface of the wheels is made effec 
The body of t ‘ temporaril Household Utilities. tives and traction engines in general, and the | 4j,,. provides mechanism for shifting the 
clamped upon a t or other TRANSOM LIFT G. W. McCanrs and D disks by varying the speed of transmission and 
support, and detacha t ris|, ee care of D. FP Gareess & See. for discontinuing the same; and provides for 
pivoted to ‘ vd ! lapted for us Oklahoma. Okla ee invention ts on im varying the speed of transmission mechanism 
both in pipe-threading a itting, according mae ih in deesiiien tts end the aim is on opposite sides of the vehicle to produce an 
tw tl p ! placed a provide a simpk inexpensive, easily in effect similar to that obtained when employing 
FASTENING DEVIC! R. V. Sampson and | stalled device by means of which the tran a differential mechanism while following a 
8. T. D ' aS St., RB 17,| som may be swung into any desirable position curved path. 
Denver, Colo This invent I t generally and so held and having automatically acting SANDING DEVICE FOR AUTOMOBILES. 
to fast ng i part ur is preventing accidental movement of » L. W. SamMvews, 535 W. 113th St., Manhat 
jirected t tructure whi peciaity tan, New York, N. Y. In this device for automo 
J. D. Lanaston, 2502 5th Ave., biles and similar vehicles a hollow mud-guard 
Ala This burner is for use in SMOKE CONSUMING APPARATUS. is utilized as a sand receptacle and is pro 
cook stoves es or heaters, adapted to vided with means for controlling the discharge 
utilize oil for fuel rhe device is provided | purpose thereof is to devise means for taking|°f Sand upon the periphery of the wheels for 
with means for gasifying the oil and burn-|a part of the smoke before the same is dis-|the purpose of preventing skidding 
PN i ing the gas which ay be applied to existing | charged from the stack, and mixing it with Designs. 
, ~ r Y stoves, ranges or heaters, with slight changes | air to be returned into the firebox, whereby DESIGN FOR A PENHOLDER OR SIMI 
Se | to the stoves, ranges or heaters all the particles of carbon and other inflam . ie a <a onan & 
JAR COVER STRAIGHTENER—B. 8.|mable substances suspended in the smoke and| “48 ARTICLEM. Beansteix, 3607 Broad 
JAB out '. , uae , i ; . my: : way, New York, N. Y. In this design for a pep 
| Knot oN, Steward, Ill In the present pat — Fases = of a arin a a holder, the handle is gourd shaped in 
j ent the invention has reference to household ae po gover estentn pea — ~ nage k tiful lines and ornamentally scrolled at the 
| Gevices and particularly to means whereby tle iy eee — parece a pRyag lien larger end. A chain hangs from the article, 
aes etal fruit jar tops may be straight- ——— “ peepee regen , = a and at the small end of the latter a pen is 
ened after being distorted, and used repeat-| Motive is shown to which the smoke consum Scented 
edly, instead of discarding them unnecessarily. |{ng apparatus is applied ; ; 
RAIL.—-H. Co.Luiins, 69 East 87th St.. Man Note.—Copies of any of these patents will 
Machinesand Mechanical Devices. hattan, New York, N. Y. The invention relates|pe furnished by the ScrENTIFIC AMERICAN for 
HYDRAULIC JACK F. Lynt, 233 W. 54th|more particularly to rails such as are used|ten cents each. Please state the name of the 
St.. New York, N. Y The invention provides |in streets and flanked by the pavement with | patentee, title of the invention, and date of 
FASTENING DEVICH a jack for use on he avy trucks and the Hike this paper. 
ind arranged to permit of conveniently raising yyy 
adapted for t ' t 1: the part without requiri much physical exer , We wish to call attention to the fact that 
it or halt hor n order that the | tom on the part of the operator, to allow quick | |we are in a position to render competent ser 
animal it i post or ' | »wering, and to retain the liquid for re-use | vices in every branch of patent or trade-mark 
port. It provid : especia lapt without danger of leakage work. Our staff is composed of mechanical, 
for th me whi 1y -operat th any METAL ROLLING MACHINE.—J. K Hav- | electrical and chemical experts, thoroughly 
hitching post r Dp it being adapted to | B! re of J. S. Moothard, Cando, N. D.| trained to prepare and prosecute all patent 
efficiently perfor t purpose and at tl e distinguishing feature here is a roller} applications, irrespective of the complex nature 
same time re xp in it ake-up It irried by a reciprocating frame and adapted SS of the subject matter involved, or of the spe 
na e on r | per ind adapt- ' c< : ted etal plate while held on cialized, technical, or scientific knowledge re 
ed for use wit! hitching post in order to | 4D ar | block, and mechanism for adjusting quired therefor. 
ne the Y ! <tendir fr the ich b . her r lower, or at different We are prepared to render opinions as to 
rridk it r halter ir ler that tl ul ing a rding to the bevel it is desired to . validity or infringement of patents, or with 
may hi ' ' ti jew t part to the plat regard to conflicts arising in trade-mark and 
device tr perat ’ tior ‘ n tl YARN CONDENSER AND POLISHER FOR unfair competition matters 
pgeraving CORDAGE SPINNING MACHINES.—0O. Nep We also have associates throughout the 
COMBINATION MANET LOCK VN s @ DE R. | I) No. 2, Milwaukee, Ore This i world, who assist in the prosecution of patent 
PESHAROY 2S « St.. Paterson. N. J | nvention is a: " ent in so-called “nip h and trade-mark applications filed in all coun 
this simplified the binathe te | pers r hine designed for treating, that | a « tries foreign to the United States. 
permit the act ti ad is to say ‘ x and roundi and polish EWN WL xr Munn & Co., 
} anged tata ¢ \ Ip hemp, yarn or ivers preliminary to spin Patent Attorneys, 
this invention it is pe to draw t olt | Bing for making ropes and cordage RAILROAD RAIL. 361 Broadway, 
only when the tumblers are in the position PULLEY BRAKI FOR MOTOR CON | New York, N. Y. 
in which they were set when th: olt was| TROLLED APPARATUS.—M. TaiamMan, 241 ]only the heads visible. The invention pro-| Branch Office: 
throw: 4 number of wheel-shaped tumblers | Wooster St., New York, N. Y This inventor| vides a rail arranged to permit convenient 625 F Street, N. W., 
are provided, baving gates in their peripheries, | provides a readily actuated brake mechanism ! removal of a worn out rail head and replacing Washington, D. C. 
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PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 








AGENCY WANTED 


MECHANICAL ENGINEER desires New Eng- 
land Agency for Steam Specialties, Mill Supplies, 
or large selling proposition e clusively. Fifteen 
years in general engineering, seven years as sales 
engineer Has established office sales-force and 
trade connections Will arrange an interview 
New York or Boston. Address Room 33, 164 
Federal Street, Boston, Mass 


AGENTS WANTED 


AGENTS—Ask us about our snappy household 
specialty line that will clear you $50 to $80 week- 
ly American Aluminum Co., Division 1029, 
Lemont, Ills 


WHY NOT build up a business of your own? U 
8. Fire Extinguishers sell everywhere. 500% profit 
Protected territory to local and State representa- 
tives. United Mfg. Co., 1204 Jefferson, Toledo, O. 


AUTOMOBILE 


FOR SALE.—My high grade 40 h. p. four cylin- 
der, five passenger touring car, fully equipped, cost 
$2500 in 1909 Sell for $800, and will take a foot 
power screw cutting lathe and tools, or a Marine 
Engine as a part payment. W.H. Murphy, Fox 
Lake, Wis 


BUSINESS OPPORTUNITIES 


WE HAVE AMPLE FACILITIES for manu- 
facturing and marketing new inventions if you 
have something of merit send us particulars. 
Address Merit, P. O. Box 773, New York City. 


INSTRUCTION 


_LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how toincrease your salary. Prospect- 
us free. Page-Davis Co., Dept. 89, Chicago, Il. 


PATENTS FOR SALE 


THE UNITED STATES PATENT OFFICE on 
December 13, 1912, allowed application for a pat- 
ent to John Grum of 132 Atlantic Ave., Rochester, 
N. Y., in a composition of paint which absolutely 
prevents metals from rusting, and wood from de- 
caying when exposed to moisture. It is a water- 
proof paint, and is especially adapted for painting 
the bottom of ships and boats. Serial No. 655.258. 


* AMERICAN END POST FOR SALE.—Patented 
twice. Can be made of wood or steel. In use 
three years with good satisfaction Write for 
catalog. John Heyerly, Biuffton, Ind. 


WANTED 


LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our repre- 
sentative after learning our business thoroughly 
by mail _ Former experience unnecessary. All we 
require is honesty, ability, ambition and willing- 
ness to learn a lucrative business. No soliciting 
or traveling. This is an exceptional opportunity 
for aman in your section to get into a big paying 
business without capital and become independent 
for life. Write at once for full particulars. National 
Co-Operative Realty Company H-378 Marden 
Building, Washington, D.C 


MISCELLANEOUS 


MODEL AND FINE CLOCK TRAIN WORK. 
Estimates given. Work done by the hour or by 
contract. Waltham Clock Company, Waltham, 
Massachusetts. 


DAIRYMEN. Let us tell you how to keep 

your barn cleaner with less work—get more and 
etter quality milk—keep cows cleaner, healthier- 
prevent disease James famous Sanitary Barn 
squipment fully described in our two free books. 
Write postal or letter request now. James Mfg. 
Co., J70 Cane St., Ft. Atkinson, Wis. 


INQUIRY COLUMN 


Inquiry No. 9286. Wanted household novelties 
or business necessities which can be retailed at 
from $1 to $3 

Inquiry No. 9287 Wanted to buy a machine 
which will reduce cobs to meal—not a machine for 
Shredding the cobs, but a machine that will pul- 
verize them. 


Inquiry No. 9288. Wanted the names and ad- 
resses of concerns that can coat steel balls with 
Pure tin one-sixteenth of an inch thick. 


; Inquiry No. 9 289. Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oily or fatty vapor. 

Inquiry No. 9290. Wanted name and address of 
& manufacturer of a patented device which is suit- 
able for making up pay envelopes, namely, to fold 
up bills and insert them with minor coins in a pay 
envelope of the usual size. 

Inquiry No. 9291. Want to buy machinery for 
manufacturing woodea tooth picks. 

Inquiry No. 9292. Wanted a gum that’ will 
Stick labels to grape-fruit: 

Inquiry No. 9293. Wanted the names and ad- 
dresses of manufacturers of waterproof cloth, also 
Samples of such cloth 

Inquiry No. 9294. Wanted to buy glass balls 
141" in diameter. 








A Parcels Post Tunnel Railway 


(Concluded from page 4.) 

gears to an electric motor mounted on the 
front end of the car. At the rear end 
there is a small trolley pole with a T- 
shaped head, which bears upward against 
the under side of the conductor rail. A 
reversing switch for changing the direc- 
tion of motion of the car is located close 
to the trolley. <A direct current of 230 
volts is used in the propulsion of the car, 
the current going out through the con- 
ductor rail and returning by the central 
track rail. In order to isolate the electric 
circuit and to give a direct current of de- 
sired voltage, the power is supplied by a 
motor generator. The small car can be 
driven at almost any reasonable speed, 
since there is no tendency to leave the 
track in turning sharp curves; but it is 
believed that in service a speed of 20 miles 
per hour will be found most practicable. 
If an ordinary two-rail track were em- 
ployed instead of the three-rail construc- | 
tion described, it would be impossible to | 
give sufficient super-elevation of the outer 
rail on the curves of so short a radius to 
keep the car on the track at maximum 
speed; but with the three rails the out- 
ward thrust due to centrifugal force is 
taken by the outer guide rail, and there 
is no component tending to derail the car. 
Cars can be dispatched singly or coupled 
in trains. 

In the station the conductor rail is 
placed at the side of the track, and is 
connected to the generator through a re- 
sistance which gives the car a low veloc- 
ity. To move the car in the station the 
operator pulls a hand lever that throws 
a contactor out against this side rail, but 
on releasing the lever the contactor is 
drawn away from the rail by a spring, so 
that the car continues its movement only 
so long as the operator holds the contactor 
on the rail. This makes it possible to 
easily move the car about in the station. 
The car is dispatched by running it into 
the tunnel far enough for the trolley to 
make contact with the overhead conduc- 
tor rail, then it is propelled automatically 
along the line until it arrives at the sta- 
tion, where the trolley leaves the conductor 
rail, cutting off the supply of current to 
the motor. The car is brought to rest by 
sliding on wooden skids which are laid on 





each side of the center rail. Underneath e a 
the car are two wooden-faced shoes, which enns Vania 0a 
are made to bear upon the skids by a 


slight depression in the center rail. This 





























The new All-Steel Limited, with every 


up-to-date appointment and conven- 
ience that brings Chicago within 
20 hours of Broadway, New York. 


The Pennsylvania Station, its New York 
terminus, is at Seventh Avenue and Thirty- 
second Street, in the heart of the hotel 
and shopping district of Manhattan. 


DAILY DAILY 
Lv. i bie re = 6 Lv. Chicago - - - - 12.40P.M, 
ennsylvania Station 2.45 P. M. ; ‘ ar dar ap. 

Hudson Terminal ~- 2.45 P. M. ro Wester eon = Ry ' - 
Lv. North Philadelphia- - 4.31 P. M. : ern a 

: Ar. North Philadelphia - 7.54A. M. 
Lv. Washington - - - - 3.10P.M. Ar New York 
Lv. Baltimore - ee ck. Hudson Terminal - 9%.36A.M 
Ar. Chicago- - - - - - 945A. M. Pennsylvania Station 9.40 A. M 


Also Through Sleeping Car Between Washington and Chicago 


The speed is not high 
because the line is short 





is similar to the method employed in| 
stopping the cars of “roller coasters” seen 
at amusement parks, but differs somewhat 
in detail. The car slides along the skids | 
for a distance of 30 or 40 feet, coming | 
gradually to rest without shock. As soon | 
as it stops, by lifting a handle the shoes | 
are unlocked and allowed to swing up-| 
ward, which permits the car to rest on| 
the track again, and then it can be moved 
forward out of the way of the following 
“ar. Cars can be run at intervals of half | 
a minute, and they are prevented from | 
overtaking one another by the use of con- | 
stant speed motors. As the speed of each 
car is practically the same throughout its | 
travel, regardless of curves or grades, a | 
nearly constant distance is maintained 
between them. Experiments show that in 
descending the 5 per cent grade which 
leads into the station at the demonstra- 
tion plant, the motor on the car becomes 
a generator and returns power to the 
line. This has the effect of a brake on 


the car and prevents excessive speed on 
down grades. In ascending the 5 per cent 
grade, no appreciable diminution in speed 
is noticed. 

Where several stations are located along 
a line, automatic switching devices can 


be provided whereby cars can be made to 
stop at any predetermined station. Such | 
switching devices are not shown at the 
demonstration plant. 

A series of careful experiments have 
been conducted to obtain data useful in 
designing future installations. A chrono- 
graph has been used to determine accur- 
ately the speed of the car at each point 
as it travels around the circuit. Con- 
tactors that close an electric circuit 











MOTORISTS! 


Save Time, Trouble, Expense. Master 
Your Motor. It’s Easy If You Read 


The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 700 (6x9) Pages TEN LARGE FOLDING PLATES 500 Illustrations 


Price, $2.50 


The latest and most complete treatise on the Gasoline Automobile ever issued 
Written in simple language by a recognized authority, familiar with every branch 
of the automobile industry. Free from technical terms. Everything is explained 
so simply that anyone of average intelligence may gain a comprehensive know! 
edge of the gasoline automobile. The information is up-to-date and includes, in 
addition to an exposition of principles of construction and description of all types 
of automobiles and their components, valuable money-saving hints on the care 
and operation of motor cars propelled by internal combustion engines. Among 
some of the subjects treated might be mentioned Torpedo and other symmetrical 
body forms designed to reduce air resistance; sleeve valve, rotary valve and other 
types of silent motors; increasing tendency to favor worm-gear power-transmission ; 
universal application of magneto ignition; development of automobile electric-light 
ing systems; block motors; underslung chassis; application of practical seif-start 
ers; long stroke and offset cylinder motors; latest automatic lubrication systems; 
silent chains for valve operation and change-speed gearing; the use of front wheel 
brakes and many other detail refinements 

By a careful study of the pages of this book one can gain practical knowledge of 
automobile construction that will save time, money and worry The book tells you 
just what to do, how and when to do it. Nothing has been omitted, no detail has 
been slighted. Every part of the automobile, its equipment, accessories, tools, sup 
plies, spare parts necessary, etc., have been discu d comprehensively if you 
are or ane to become a motorist, or are in any way interested in the modern 
gasoline automobile, this is a book you cannot afford to be without, 


THIS BOOK IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 
Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 
A special eight page circular describing this sent free on request 


MUNN & CO., Inc., 361 Broadway, New York, N. Y. 


©. | THe MopERNGASOLINE 
AUTOMOBILE 


OPERATION 








through the chronograph when the wheels 
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| m ‘ . ‘ : 
|intervals of 20 feet along the track, thus/is to have at his disposal daily synchron- 


> Bulletin No. 5 
| recording the time of passage of the car|ous charts of the meteorological condi- 
}over each 20-foot section of track. Half|tions over the whole world. Year by year 
rom orse- V Ya second intervals are also recorded on the/the realization of this ideal is being ap- 


lehronograph by connection through the] proached. The chart of the northern 


}pendulum of morning in 
sumed by the motor on the car is regis-| Washington has recently been made more 




















of the car pass over them are located at The dream of the weather forecaster 





ie clock. The power con-/| hemisphere drawn every 


tered by a recording wattmeter, the chart | complete by the addition of reports from 
of which makes one revolution while the] Duteh Harbor, in the Aleutian Islands; 


One 
7 

. . ear makes the circuit of the track. An|/Nemuro, Japan; Shanghai, China; a 
Tractioneer=Sixteen f electrically controlled pen in the time aan Pn acs in Asiatic Russia. bee 
> S circuit of the chronograph records half| the great question is to bring the oceanie 
Horse-Drivers In second intervals on the edge of the chart.| areas into the field by means of wireless 

Efficienc 
y 


Thus the records of the chronograph and] reports from vessels, and the most im- 
the wattmeter are co-ordinated. Air re-| portant step in this direction has been 
sistances in the tunnel are measured by 8] achieved through the efforts of the Chief 
of the Weather Bureau, who as a delegate 
to the London Radiotelegraphie Confer- 
| Progress of the Weather Bureau |¢™e !#st hema 
. ‘ agree to a regulation giving weather re- 

YHE annual report of the Chief of the 

‘I Weather Bureau, just published, cov- 
fisenl year ended June 30th, 


| photographie recording water column. 


ale. 


summer induced that body to 


ports priority over all other wireless mes- 
One Man and one Horse can handle 25 acres and no more. sages except distress calls. The Weather 
But one Man and a small Tractor can handle 400 acres. ering the | 


. . Bureau has already framed a _ tentative 

. . . : _ 1912, while containing nothing of sensa- | — ee 
A Tractioneer, you see, is at least 16 times as efficient as a |plan for a weather service covering the 
Horse-driver. 





jonal interest, is a record of substantial | *. Z 
ane ; — ‘ North Atlantic Ocean, and this will doubt- 
progress in the meteorological work of 





Or, if the Tractor delivers its power at the belt, instead of at the Government. The following items are|/¢S% be Put into effect as soon as Euro- 
the drawbar, one Tractor will equal from 30 to 50 Horses. especially worthy of notice: pean co-operation can be secured. In wa- 
i i ae ie ‘rs adjacent to the United States an effec 
Now that wages are high, and horses are expensive, the As usual, the work of the Mount 8 = “so . tied ane is alr vs 
i » less weather se ‘e is alres 
Tractor has become the most valuable of all farm machines. Weather Observatory heads the report. | lve Wireles 


in operation. 
Other projects under way include an 
investigation of the mysterious “thermal 
: belts” or “frostless zones” ef the Blue 
observers, who spend a few months here | 


It enables one man to do 16 men’s work, and at a lower cost. ll The scope of this institution has been 
One Tractioneer, with 2 to 4 gallons of kerosene, can plow somewhat enlarged, as it now serves as " 
one acre of ground. Such is the wonderful efficiency of the 

Ridge Mountains; experiments with de- 


UME ‘ 7 
Ao Ly before being assigned to stations in the | P : > ; 
é z vices for frost protection, especially vari- 
field. For five years past the observatory : : sagt 
at : , ous coverings, which it is thought may be 
it} has been making daily observations of the ; 
: TRACTOR § x ith ki ; es tail used not only for fruit trees, but also for 
| per air, with kites and captive balloons, | 
upl vegetables and alfalfa; and, last but not 


least, a thorough experimental investiga- 


This Tractor has solved the problem of Cheap these observations, telegraphed to Wash-| east a thorough experimental investiga: 
Power for all farming purposes. ington, are sometimes highly useful to the 


Rumely Products Co. 


(Incorporated) 


school of instruction for newly-appointed | 


Cg DEB lL OIE EOS SEI, OMI SVS es 


RYN ass 





er 


in all kinds of weather. The results of 


7 


; wind velocities. 
forecaster, at other times less so; hence 


the plan of making daily flights has been 
discontinued, and hereafter flights will be The Respiration Calorimeter 

made only when there is a type of weather NE of the most efficient mechanical 
above the station that it is desired to aids to the investigator of the changes 
explore. During the year three series of! which take place when a ehemical sub- 


Power-Farming Machinery 


La Porte, Ind. 








continuous kite flights were made for) stance or a plant or an animal is observed 
1 order to ob-| under controlled conditions is the respira- 
of the Department of 




















| periods of 24 hours each, i 





379 tain information concerning the diurnal! tion calorimeter 
variation of temperature at various alti-| Agriculture. 
tudes in the free air. The Bureau has The first report of experiments with the 
published a valuable digest of all the] respiration calorimeter was published in 
| sounding-balloon observations heretofore | 1897, during the first year of Secretary 
| made in this country, viz. 79 made by| Wilson’s administration. Since that time 
the Mount Weather staff at certain places | numerous bulletins and other papers have 
|} in the West, and 59 made by the staff of | appeared which have described the appa- 
|the Blue Hill Observatory. Studies on] ratus, noted very important modifications 

the relation between the temperature on] and reported the results of investigations. 
mountain tops and that of adjacent val-| As time has progressed, the apparatus as 
leys have been continued. These have a| originally devised has been greatly simpli- 
practical bearing on the question of air] fied and made easier of operation, and so 
drainage and its effects on fruit in the] developed that more factors can be deter- 
valleys. mined than was the case at first. 

| Perhaps the greatest desideratum in The respiration calorimeter was de- 

meteorology is more knowledge concern-| signed and has been used for the study of 

ing radiation from sun, sky and earth,| problems concerned with the food and 
and the Weather Bureau is doing its part | nutrition of man and animal, the value of 

}toward supplying this need. The radia | different foods as sources of energy for 

|} tion received from sun and sky upon a| muscular work, and other similar ques- 

It has recently been adapted to 

y means of a horizontally ex-|the study of fruit-ripening and other pro- 

Direct|blems of vegetable physiology, and is 
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THE SMOOTHEST 
TOBACCO 








horizontal surface is measured at Mount | tions. 
| Weather | 
} posed Callendar pyrheliometer. 
| solar radiation is measured with the pyr- equally useful for the study of a great 
heliometers of Marvin, Angstrém, Callen-| variety of other problems, as for instance, 
dar, and Abbot, and polarization of sky-| questions of ventilation of houses and 
light is observed with the Pickering polari-| farm buildings. 

meter and the Savart polariscope. The The experiments with the respiration 
| observations of polarization are employed | calorimeter have furnished new facts and 





tobaccos and you can’t al- 

ways judge by the price- 
Velvet proves that. At ten cents 
a tin there’s more real pleasure per pu 
then vou can get out of the more expen- 


“Par S, there’s a big difference i in 








sive brands. in the study of atmospheric transmissi-| figures of great importance to students re- 

Velvet is smoked by yo oarp od > ao bility, which not only varies with the} garding the processes of respiration and 
me 3 elv , 

It’s just human nature that gives ™ vr weather from day to day, but also from | accurate information regarding the energy 


the preference. 
Pp year to year on account of causes not yet| which man needs to run his body machine 





Velvet is genuine Kentucky Durley—well d 


aged. This gives smoothness — removes 
bite and burn. It also develops the leaf 
evenly —the full, rich, delicious flavor, 
therefore, never varies. You've waited 
for such a smoke as 
Velvet—don’t keep 
Velvet waiting for you. 


Pull 2-ounce Tins 10c. 
Hendy Sc Bags and 
one-pound Glass Hu- 
midor Jars. 


TOBACCO 





|}understood. All this is in line with the 


world-wide efforts that are being made 
to find out how much energy we receive 
from the sun, how the amount varies, and 
how this energy is disposed of by the at- 
On the 
answer to these questions depends the ex- 


mosphere and terrestrial objects. 
planation of the principal mechanical 
phenomena of the atmosphere. 

The Weather Bureau is co-operating 
with the University of Pittsburgh in the 
study of the smoke problem, which of 
course has meteorological bearings. Sev- 
eral contributions to pure science have 
been made during the year by the physi- 
cist of the Bureau, Prof. W. J. Humph- 
reys, the most noteworthy being his ex- 
planation of the double diurnal fluctuation 
of the barometer. 





and the effects upon his energy require- 
ments of sleeping and waking, rest and 
work, and other factors. It is now pos- 
sible to discuss such questions on the basis 
of accurate measurements, and this was 
not hitherto the case. The question of 
the energy which man expends to digest 
and assimilate his food has also been 
studied. 

A deduction of great theoretical interest 
obtained with the respiration calorimeter 
experiments is that the law of conserva- 
tion of energy holds in the animal body. 
Such a conclusion is at the basis of many 
important deductions regarding rations 
and diets and the use which man makes 
of his food and farm animals make of 
feeding stuffs. 

The human body is a complex machine, 
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ALSEY JHERMOSTAT 


EAT MEGULATOR 


Keeps temperature even, saves coal, re- 
lieves you of all necessity for tending to 
heater dampers. So simple that anyone can 
easily attach it to steam, hot water or air heater—has no 
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It is important to know its efficiency as 


compared with other machines. Experi- 
ments with the respiration calorimeter 


| show this to be 20 per cent, that is, 5 units 
lof energy must be supplied by the food 
Ito provide one unit of work. In this re- 
| spect man compares favorably with the 
| best steam engine, their efficiency, it is 
|safe to say, not exceeding 14 per cent. 

| Whether or not physical energy must be 
| expended for mental work as well as fo. 
|muscular work is a question of interest. 
| Judged by the results of a long series of 
experiments with the respiration calori- 
meter, severe mental work does not make 
demands for physical energy, at least in 
amounts that were measurable even with 
so accurate an instrument. 

It is natural that an apparatus of this 
character should be used in the study of 
technical questions which cannot be ap- 
proached by simpler means, and in part 
the results referred to above are technical. 
However, the usefulness of the respira- 
tion calorimeter is not limited to such 
matters, and it has been of great value in 
studying questions of everyday interest 
pertaining to food and the use which man 
makes of it. It is, in a large measure, due 
to this and related work that we are 
able to discuss such matters to-day with 
reasonable certainty. 

The feeding standard is 
which the farmer of to-day 
necessary for success, and a progressive 
farmer bases his practice on the feeding 
standards which experimenters have pro 
vided for him. If we are to make the 
right use of our available food supply, 
dietary standards are needed, and those 
proposed by the Department of Agricul- 
ture have had wide use. The proof of 


something 
realizes is 
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the accuracy, with respect to energy, of 
these dietary standards, has been obtained | 


from experiments with the respiration | 
calorimeter. 
The discovery that the _ respiration 


calorimeter is 
studying ripening-fruit 
other problems of vegetable life and for 
the study of man’s food and the way to 
use it, has opened up a new line of work. 
With the apparatus which has been built 
for this purpose and the larger respira- 
tion calorimeter for experiments with 
man, the Department is in a position to 
continue its investigations of technical | 
and practical problems and to accumulate 
very useful and valuable information. The | 
first stage in a valuable kind of work has | 
long been passed, the apparatus and meth- 
ods have been perfected, and facts of 
great value have been secured. New fields 
of usefulness are being entered upon, and | 
the outlook for rapid accumulation of ad- 
ditional data of great importance to all 
who are interested in the profitable and 
proper use of agricultural products is 
assured. 


equally as valuable for 
processes and 








|'How the Wind Carries Pebbles of 
| Large Size 
6 be has been proved that a wind having 

a velocity of 23 meters per second is 
capable of transporting through the air 
particles of sand only when they do not 


exceed 2 millimeters in diameter. Yet oc- 
casional “rains of stones” of much larger 
size are occasionally observed. Thus, 


there is a record of the fall of stones in 
the Canton de Vaud having diameters 
ranging as high as 1% centimeters and of | 
weights up to 2.62 grammes. The nearest 
region whence they could have come was 
Maures and Esterel. The case is known 
also in Chateau Landon of small eal- 
~areous stones of 3 centimeters diameter 
being carried 150 kilometers. 

In Sweden in 1883 stones as large as 
filberts, enveloped in large ovoid hail- 
stones and weighing nearly 6 grammes, 
were carried 60 kilometers. 

M. Thoulet discusses such cases in Les 
Annales de UInstitut Océanographique and 
suggests a plausible explanation. He 
thinks we must accept the idea of some 
sort of fixation around the pebbles of an 
envelope of air or vapor of water. The 
density of the body transported would 
cease to be that of the pebble, and become 
that of a mass of combined solid and fluid 
(or gaseous) matter, which would be} 
sensibly lighter with respect to its volume. 
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NEW BOOKS, ETC. 


NATIONAL WELFARE. 
for Promoting Christian 
1912. Price, 50 cents. 

The major portion of this little book is the lec- 
ture delivered by Prof. Fischer before the Kaiser 
Wilhelm Society It gives a very interesting 
| glimpse of the achievernents in chemical research 


Know ledge, 





| which have made Germany one of the most im- 
| portant manufacturing nations in the world 


LurrscurRauBEN. Leitfaden fuer den Bau 
und die Behandlung von Propellern. 
Von Paul Bejeuhr. Mit iiber 90 Textab- 
bildungen. Frankfurt a. M.: Verlag 
von Franz Benjamin Auffarth. 1912. 


The author of this book assures us that it was | 


| written as a result of practical experience for prac- 
tical men. It presents no new theories, but on the 
other hand, it discusses clearly and fully the pre- 
valent views on propeller construction and action 
with the object of so familiarizing the reader with 
the subject that when a new theory does come 
forth, he will be able to judge it critically Start- 
ing with a few elementary principles, the author 
discusses the methods of such men as Wellner, 
Ferber, Eberhardt, Lanchester, etc. He explains 
| how propellers are tested by various machines. 
He leads the reader by the hand through a propel- 
ler factory, and shows him how the best aeroplane 


and airship propellers of the day are constructed. | 


The book concludes with a compilation of the most 


important formulze 


Bau unp Berries VON PRrRaLi-LurtscuHir- 
| FEN. Von Richard Basenach, Ingenieur 
| in Berlin. I. Teil. Frankfurt a. M.: 
Verlag von Franz Benjamin Auffarth, 
1912. 
It is the author's intention to discuss the sub- 
ject of the dirigible airship in three parts. This is 
the first As might be expected, it is devoted to 
a clear discussion of fundamental principies. The 
second and third parts, we are promised, will 
enter more in detail into the niceties of construc- 
tion and operation. In this first part, the author 
| has presented an account of the underlying prin- 
| ciples of the dirigible airship ,which must be read 
| with lively interest not only by the layman but even 
by the professional builder of airships. it is not 
often that we find expert information delivered so 
| lucidly and so instructively 





ENGINEERING STUDENTS, 
Waddell & Har- 
Price, $1. 


ADDRESSES TO 
Kansas City, Missouri 
rington, 1912. Svo.; 563 pp. 


Some time ago we made favorable mention of 
this collection of papers. Within three months of 
the issue of the first edition of three thousand 
copies, the supply was exhausted and a second 
edition made necessary Its present form includes 
five additional papers of special importance, and 
as the work is not a money-making venture, but a 
true effort to place before engineering students 

|} and practicing engineers a series of papers by the 
| greatest authorities, that shall prove a help and 
an inspiration, the success of the enterprise to 
date is encouraging, and its continued appeal is a 
foregone conclusion 

| 

)Errects or Errors in Surveyinae. By 
Henry Briggs, M.Se. Philadelphia: J. 
B. Lippincott Company, 1912. 12mo.; 
179 pp.; illustrated. 


The theory of errors, a branch of the theory of 
| probabilities, owes its development to the labors 
of Gauss, while Bessel, following him, gave to the 
| world valuable methods for distributing errors in 
triangulation and was also the first to apply these 
processes to trigonumetrical surveys. There are a 
number of good text-books in existence dealing 
with the application of the “law of the least 
squares’ to triangulation, but comparatively little 
progress has been made in investigation of the 
propagation of error in surveys. Hence the work 
in hand is a welcome contribution to the study of 
errors and their combination as they may affect 
the accuracy of surveys Rules are formulated 
against the occurrence of such errors, and methods 
are devised whereby the mistake likely to occur 
in any given case may be properly accounted for, 
and taken care of. The criterion known as the 
average error’’ has been adopted instead of that 
of the “probable error."’ In this the author is 
following sound precedent if not common usage, 
and he has at least easier computation on his side 
of the argument. Throughout, the treatment is 
frankly mathematical, and the reader's familiarity 
with the elementary branches of the subject is 
taken for granted 


Tue Gasouine AutomosiLe. A Practical 
Discussion of the Development and 
Present Status of the Automobile. By 
Victor Lougheed and Morris A. Hall. 
Chicago: American School of Corre- 
spondence, 1912. Svo.; 307 pp.; illus- 
trated. Price, $2. 

CaRE AND OPERATION OF AUTOMOBILES. 
A Handbook on Driving, Road Troubles 
and Home Repairs. By Morris A. Hall. 
Chicago: American School of Corre- 
spondence, 1912. Svo.; 140 pp.; illus- 
trated. Price, $1. 

The two works are uniform in style and bind- 
ing, and constitute a helpful contribution, albeit 
in an already somewhat crowded field. Disclaim- 
ing ‘The Gasoline Automobile” as in any way ex- 
haustive, the publishers have designed it to meet a 

| need for a reliable, readable presentation of the 

| elements of the gasoline motor and its accessories, 
| with a discussion of the newer features of the mod- 
ern car. Illustration has not been spared, and the 


CremicaL Researcnu in Its BEARINGS ON | 
London: Society | 





aims of the publishers have been adequately car- 
In the ‘Care and Opera- 
| tion of Automobiles,”’ is presented as a separate 
volume the latter part of the first work. In other 
words, there is practically nothing in the ‘‘Care 
and Operation of Automobiles"’ that is not in- 
cluded in ‘The Gasoline Automobile."" It simply 
allows those who want the practical suggestions 
on care and operation, and do not wish to study 
development and present status, to get these sug- 
gestions in separate binding. This should be dis- 
tinctly understood. The information concerning 
private garages and repairs is timely and gives 
some very good pictures showing exterior appear- 
ance and interior arrangement. A list of the neces- 
sary tool equipment and its cost is given, with 
many home-made devices and conveniences, and 
clear instruction in the use of tools and the carry- 
ing on of repairs at home. By following these sug- 
| gestions and directions, much of the expense of 
| public garage repairing may be avoided, and the 
| owner acquires a knowledge of his car and of re- 
pairs methods in general that cannot fail to be of 
the highest service to him on the road 


Tue Mopern Locomotive. By C. Edgar 
Allen. New York: G. P. Putnam’s 
Sons, 1912. 16mo.; 174 pp.; illustrated. 
Price, 40 cents net. 

As one of the Cambridge Manuals of Science 
and Literature, this little primer upholds the repu- 
tation of the series. Within its narrow confines 
is packed an astonishing amount of information 
regarding the design and working of the modern 
| locomotive—the generation of its steam, combus- 

tion and vaporization, superheating, and traction 

}effort. Frames and running gear, stability, per- 
| formances and speeds—all are popularly but effi- 
| ciently discussed, and glimpses are given into the 
wonderful methods and achievements of the loco- 
motive shop 


| 
| ried out by the authors 


| 
| Rupper TRADE Directory oF THE WorRLD. 
| 1912. New York: The India Rubber 
Publishing Company. 313 pp. 
Price, $3.50. 
This directory is issued under geographical 
divisions covering the United States and Canada, 


Svo.; 





Centra! America, South America, Europe, Asia, 
Africa and Australia. These major divisions each | 
include minor divisions which classify rubber | 
goods factories, rubber planting companies, rub- 
ber and waste dealers, manufacturers of com- 
pounding ingredients, of rubber machinery, etc. 
In short, the directory has been vastly enlarged in 
scope since its first appearance in 1908. In the 
plantation list, it cites only those companies that 
are on an established basis. Yet we find listed no 
less than 132 rubber plantations with offices in the 
United States and Canada. Many influences 
have been at work during the past few years tend- 
ing to unify the various branches of the rubber 
industry, and the factory end of the industry no 
longer lacks interest in the planting and cultiva- | 
tion of the product. The directory will doubtless 
be put to extensive use by manufacturers, import- 
ers, reclaimers, waste dealers, and planting com- | 
panies 

| 





Fire Prevention. A Treatise and Text- 
book on Making Life and Property Safe 
Against Fire. By Peter Joseph McKeon. 
New York: The Chief Publishing Com- 
pany, 1912. Price, $1.75. 
An expert has here dealt with the reduction of | 

fire prevention to a science, giving the reader a | 
very full and complete set of instructions for the 
prevention and control of fires. He addresses 
himself to the owner and the occupant, and urges 
their co-operation with the department by mak- 
ing the buildings safe against fire; by removing 
| dangerous material; by an adequate equipment 
of water pails, chemical extinguishers, standpipes, 
and automatic extinguishers; by automatic 
alarms and watchman service; by special signal 
calling the firemen direct to the building; by 
localizing the fire by means of brick-inclosed stair- 
| ways and elevators; by seeing that stairs, eleva- 
| tors, and escapes are readily accessible; and by 
the establishment of the fire drill. The material is 
well arranged, the various safeguards clearly illus- 
trated, and the arguments sound. The work may 
be recommended to business men, superintend- 
ents, janitors, householders, and the general pub- 
lic 





MovuupiInc Concrete Fiower Pots, 
Boxes, JARDINERES, ETc. By A. A. 
Houghton, New York: The Norman W. 
Henley Publishing Company, 1912. 


Movuupinc ConcrRETE FouNTAINS AND 
Lawn Ornaments. By A. A. Hough- 
ton. New York: The Norman W. 
Henley Publishing Company, 1912. 
These two little volumes are respectively No. 

10 and 11 of a series of concrete workers’ reference 
books. Both give helpful, practical suggestions 
for manipulating cement for the purposes indi- 
cated by the titles of the books. Any man who is 
reasonably skillful with his hands ought to be able 
to follow the suggestions given in these volumes. 


Les Ravaceurs. Récits sur les insectes 
nuisibles & Jl’agriculture. Par J.-H. 
Fabre, correspondant de |'Institut. Un 
vol. in-18, illustré de 16 planches hors- 
texte en photogravure. Paris: Librairie 
Ch. Delagrave, 1912. 

M. Fabre has made an international reputation 
for himself as a scientist who knows how to present 
the facts of entomology in a popular and readable 
way. The denizens of the garden, the meadow 
and the field are here described with a literary 
charm that commands admiration. The book is 
written in dialogue form, which has the advantage 
of injecting the human element into the discus- 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents, subscriptions, books, etc. This 


are the result of 7) ~ “ wr " 7 ¢ y y 3. 
years of experience will greatly fac ilitate answering _your ques 
00 a es Sebastian Lathes| tions, as in many cases they have to be re- 
neve been on the| ferred to experts. The full name and address 





ket 25 years should be given on every sheet. No attention 

13, 14 AND 15 INCH SWING— CATALOG FREE will be paid to unsigned queries. Full hints | 

THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. | to correspondents are printed from time to time 
—— | and will be mailed on request. 
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of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 

MACHINERY 

allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free. 


W. F. & JNO. BARNES CO. 





(12723) F. C. De M. asks: Can you ad- 





White arsenic, 1 ounce; 
| sulphate of iron, 1 ounce; hydrochloric acid, 12 
ounces; water, 12 ounces. Dissolve the iron and 
aresenic in the acid and add the water. Clean the 
aluminium thoroughly with fine emery powder 
and wash before immersing it in the blackening 
solution. When the blackening is deep enough, 
aye dry off with fine sawdust and lacquer. 
tn calm ee ee ™(12724) R. C. J asks: Some time ago 
SX [the Scrextiric American contained an account 


minium is as follows: 














SWISS FILES | soil into a hard mass. Why not use this idea in 
a S | the construction of roads? How much current | 
TOOL- deep? A. We are not able to answer your ques- 
tion as to making a road by the fusion of the earth 
by an electric current. The accidental fusion of a 
| line across a field is a very different matter from 
| the making of a roadbed wide and deep enough to 


New York City J | serve for traffic. The cost, even where electricity 
- | is very cheap, would certainly be very heavy. 
You May Crowd a CRESCENT JOINER| (12725) D. M. writes: According to the 


scientists, investigations show that the Aurora 
is no doubt due to streams of electric corpuscles 
which are thrown off from the sun during sunspot 
activities, and repelled by the repulsive force of 
ar Lead Sars, saw Tables, Planers, | ight at immense velocities in all directions from 
Planers and Matchers, Shapers, | that orb, and that when the earth encounters such 
ve Saws, Borers, Disk Grind- e 
. Variety Weod Workers. streams they are drawn toward the magnetic 
THE CRESCENT MACHINE c0.. ‘230 Main St., Leetonia, Ohio poles, where they recompose or condense, as it 
R d : "y | were, producing the beautiful auroral light. 
e Dev The strange feature of the case is that in all the 


Side Cutter active displays which I have observed, the motion | 


Tools are shown in ‘‘*THE 

MONGER’’—its 375 pages, and will be 

mailed on receipt of 6 cents in stamps. 
MONTGOMERY & CO. 


105 Fulton Street 




















stee! plier that is absolutely guaranteed. Quality is the best it is curtain or streamer and shoot upward with a 
possible to produce. Your local hardware dealer has it. If not 
we will send you one only sample pair of 8" postpaid for $1 


Smith & Hemenway Co. 150 Chambers St., N.Y. | “lectricity was being discharged away from the | the Principal Part Some Sad Saturday, P. M. | it to the 


Red Devil Pliers like Red Devil Glase Cutters are the finest in the World | earth and not being received, for under such con 





jin Your Ears, and Well it May. 


| Balance New Year's Eve. 


jto Keep it Turned. 
vise process of staining or coloring sheet aluminium | I 


a dead black? A. A formula for blackening alu- | 





G R oO BET ) | of how a high-votage line had broken and how the 
| current passed across a plowed field, fusing the jaway a 


| 





| 
| 
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} into Your Hair, and the Boss is Likely to 
| Forget the 


Wagon, But Yo’ Dun Broke Down.” “ The 
2 > | 
No. 1950. | of the light is always upward, for one will see a | | World Wants a Winner, and Won't Worry 
A drop forged | brilliant patch of light start at the bottom of the | Along With Wornout Workers.” 


-- ——— | ditions the light would appear, I should think, as | 





falling toward the earth. 
Again, if such electrical energy was being drawn 
toward the earth, why does not the Aurora touch 


Solders and Soldering 


q If you want a complete text book on Solders and 
the art of Soldering, giving practical, working re- 
cipes and formule which can be used by metallurgist, 
—-- Tt. idsmith, the a the jeweler, and the 
worker in general, read the following Scleatife 
merican Supplements: 1112, 1384. 1841 , 1610, 
rsa 1434, 1533; price 70 cents by mail. 








magnetic poles? From recent observations the 
altitude of the Aurora varies from within a few 
miles to eighty or more, while in some of the 
earlier works on the subject, a curtain was ob- 
served to be only a few hundred feet above the | 
ground, while rays have been seen to apparently 







@ Order from your newsdealer or from 


MUNN & COMPANY, Inc. 
Publishers 36! Broadway New York 





| this was the effect of mirage. 
| kites and captive balloons have, I understand, 
reached an altitude of ten miles. Now, do you not 
think they would be of some value in determining 


ss ovnin | condition of temperature, pressure, humidity, and 
Print your own cards, circulars | 

ae oney:; newspaper. PRESS$5, lar. | Clectrical state of the atmosphere if sent up dur- 

A. ger $18. Rotary $60. All easy, rules , “ 

: OU? Print tot ethace- tie broke ing an aurora? For as before stated, such dis 

Write factory for press catalog, | plays, especially in the zone of maximum fre- 

This tue rxsss paper, etc. quency, which passes through Norway, etc., occur 

ESS 0., Meriden, Conn Comm. | at no very great height. If such calculations are 


THE SCHWERDTLE STAMP CO. 






















correct, a kite or bailoon could be sent right into 
the heart of the Aurora's mysterious glow, and 
much might be gained. I should like very much 
to know more about this interesting phenomena, 


Bp STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. and what some of your readers might have to say. 
A. The occurrence of magnetic disturbances 


\ y We man sfacture Meta < ; ‘ 
IN EN [ ORS Specrauties of all kinds, simultaneously with auroral display s, and the 
deat: -~ order; largest equip- | fact that auroral streamers coincide, as nearly as 
hent; lowest prices. Send perfect sampie ; i i F ic 
» can tell, with lines of magnetic ~e , 

for low estimate and best expert advice FREE | ¥ re be oe “ . , —~ os te 
THE EAGLE MFG. CO., Dept. A, Cincinnati, o, | 00d reasons, but not the only ones, or Me iev ng 

ateaar ~ | that the auroras themselves are of electrical origin 


- Mes WANTED Ser Print ea imewe | Gut it is not yet certain that this origin is the 

Rig tee esa sies | bombardment of the outer atmosphere by streams 
czapience j mm ge’ abies caaliite “Gemipewane | of solar electrons. Indeed, recent calculations by 
NATIONAL STAMPING "& [aa xXens-tem4e)0 4) | Prof. Schuster show that even if a stream of elec- 
Dept. 2, 412 So.. Clinton Street, iteremsue | trons should leave the sun, their mutual repulsion 


would completely dissipate them before they pos- 

RUBBE Expert Manufacturers sibly could reach the earth 
Fine Jobbing Work | says, there conceivably may be solar streams of 
PARKER, STEARNS & ce, | non-¢ lectrified particles that somehow or other 
286-300 Sheffield Ave., Brooklyn, N. Y. | ©*i@ suroral activity, but this is mere speculs 





















However, -as Schuster 






tion. The electrical nature of auroras is fully 
MECHANICAL conceded, but what it is that excites them to 
“MODE N SUPPLIES AND MATER , 
{ L “EM NER all RIAL | octivi ity is not definitely known Auroral streatn- 
} te 
EXPERIMENTAL AND | org q ppear to shoot upward, not because of th 


BAR WHEELS & PARTS ¢ eT aN LIGHT MACHINE wen} 






direction of the discharge, which, like lightning, is 
| tar too fast to follow, but because of growth and 
’ | increased intensity. With decrease of intensity 
MASON ‘ NEW PAT. WHIP HOISTS they often appear to drop back, but this too gives 
Save expense and liability incident to elevators. Adop- o indicati  MMoanet ~ sinatetes 
ted by principal storehouses in New York and Bosten ” indks sy - os = ‘ “_ eS 2 6 “y - 
scharge. Jus y re is ¢ 8 é 
Manufactured by VOLNEY W. MASON & CO., Inc, | UCHAre®. | Just why Chere is a rere ne 
around each terrestrial magnetic pole inside of 


Providence. R. lL. U. S.A. : “ 
which auroras are seldom seen, is not yet a set 
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tled question. It has been extensively discussed 
but not fully solved. As suggested. kites and bal 
loons might be sent up at the time of an auroral 
discharge, but there is no good reason to expect 





the earth within the immediate vicinity of the | 


| touch the ground in Arctic regions, but perhaps | 
Weather Bureau | 


| Lavish 


| § 
ee | other high-class | would you need to fuse the earth three inches | 


Every Day. Again I Repeat It—Saring is 
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Facing the Antidote for Slaving. 


The Best Incentive to Persistent and Sye 
The Future tematic Saving is the Desire to Get a Home. 
The Best Place I know of to Get a Home ts 

Fearlessly |} in the Rain Belt of Gulf Coast Texas. where 


You can Grow Three Big Money-Making Crops 
a Year, and where Irrigation and Fertiliza 
By FRANKLIN O. KING tion do Not Eat Up the Profits Your Hands 

“Ring out the Old; Ring in the New. Ring Create. 
out the False; Ring in the True.” It Rings I believe you could save Twenty-Five Cents 
Tennyson | a Day if You tried. I know you would Try 
never Wrote a More Beautiful Poem, and | if you Realized that our Growers of Figs 
You never Read a More Helpful One. Read | Strawberries and Karly Vegetables clear a net 
It Over Again. Every Man should Strike a | Profit of $300 to $500 an Acre Men have 
Balance on New Year's Morning, even | Realized more than $1,000 an Acre grewing 
Though He May Have Been a little Off his | Oranges in our Country. Remember thet 
It's Easy to Turn | our Early Vegetables get to Northern Markets 
Over a New Leaf, but it Takes a Real Man in Mid-Winter and Early Spring, when they 
“Eternal Vigilance” is | command Top Prices 
the Price, not Only of Liberty, but of Habits, One German Truck Grower on adjoining 
Health and Happiness—Now and Hereafter. | lands this spring realized nearly $500 from 
Good Resolutions will three-fourths of an acre 
Become Realizations of Strawberries You 
only when backed up By could do as well if you 
Persistent Purpose. only Tried, and on a Ter 
Acre Tract Find Finan- 
cial Freedom. 

The Biggest Price paid 
for a car of watermelons 
on the Houston “Market 
this year was $140. The 
ear was shipped by the 
Danbury Fruit and 
Truck Growers’ Associa- 
tion. 


We are situated with- 
in convenient shipping 
distance of Three Good 
Railroads, and in add! 
tion to this have the in- 
estimable Advantages of 
Water Transportation 
through the Splendid Har 
bors of Galveston and Ve 
lasco, so that our Freight 
Rates are Cut Practically 
in Half. The Climate ts 
Extremely Healthful and 
Superior to that of Cali 
fornia or Florida-—Winter 
or Summer—owing to the 
Constant Gulf Breeze 


How about Your Bal- 
ance Sheet for 1912? 
Haven't You Charged off 
a oe of Things to 

ofit and Loss” 
that. Ought to Be On the 
Credit Side of the Ledger? 
Haven't You _  Frittered 
Great Deal of 
Your Hard Earned Cash 
|for Petty Pleasures, or 
Luxuries, when 
You Could Have Laid By 
Something for the Inevit- 
able Day”? 
Ilow Much Better Off are 
You than Last Year, or 
the Year before That? 
True, You have “Kept the 
Wolf from the Door,” but 
by a Little Economy and 
Self Denial You Might 
have Begun the Erection 
of a Fortification that 
would Forever Free your 
Family From Fear of Its 
| Ferocious Fangs. 





Two Texas Gulf Coast Products 


Your Good Job may not Our Contract E nbodies 
Always Last, Some of These Days a Younger | Life and Accident Insurance, and should you 
Man May Fill Your Place. I said a “Younger,” Die or become totally disabled, Your family, 
not a Better Man. The Gray is Creeping | 0 anyone else You name, will get the Farm 
. without the Payment of Another Penny if 
you should be Dissatisfied, we will Absolutely 
Refund your Money, as per the Terms of our 
Guarantee. 

Write for our Free Book, which contains 
nearly 100 Photographs of Growing Crops, ete. 
Fill out the Blank Space below with your 


Splendid Things You Did—Once 
|Upon a Time. “Yo’ Ben a Good Old 


“Parted From the Pay-Roll” is a Little 


tremendous speed, giving one the idea that such |Drama in which You may Expect to Play | Name and Address, plainly written, and mail 


Texas-Gulf Realty Company, 1330 
Then the “Good Fellows” who Helped You | Peoples Gas Building, Chicago, Illinois Read 
Spend Your Money Will Likely Pass By on | it Carefully, then use your own Good Judg- 
the Other Side, and the Only Place You can | ment. 
Look for Sympathy will be in the Dictionary. 


Let Us, therefore, “Ring Out False Pride,” 
and Hereby Firmly Resolve to Establish a 
New Record for 1913, which cr Enable You 
to Face the Future Fearless Strikes, 
Lockouts, Panics and Periods ” Financial 
Depression Cannot Depress You, “it You Will 
Make It a Rule to Save a Little Something 


Please send me your book “Independence With Ten Acres," 
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SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1913 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a specia 
esign printed in three colors 





A. Russell Bond 
Compiler and Editor for Part Il. Scientific Information 


Albert A. Hopkins 
Compiler and Editor for Part 1. Statistical Information. 


The editorial staff of the Scientific American receives annually over 
fifteen thousand inquiries, covering a wide range of topics—no field of 
human achievement or natural phenomena is neglected. The informa- 
tion sought for in many cases cannot be readily found in text books or _| 
works of reference. In order to supply this knowledge in concrete and 
usable form, two of the Editors of the Scientific American have, with | 
the assistance of trained statisticians, produced a remarkable Reference | 
Book, containing over seventy-five thousand facts, and illustrated by | 
one thousand engravings, for which the entire world has been scoured. 
Immense masses of government material. have been digested with pains- | 
taking care with the collaboration of government officials of the highest 
rank, including cabinet officers, and assisted by competent professors of 
world-wide reputation. 





Owing to the printing of an edition of 10,000 copies, we are en- 
abled to offer this book at a merely nominal price. The purchase of 
the book is the only adequate way to judge of its merits. An elabor- 
ate circular, showing specimens of illustrations, together with four full- 
size sample pages, will be sent on request. 
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the gain in this way of much additional knowl- | 
edge about auroras. Kites seldom reach an ele- | 
vation greater than four miles, nor captive bal- | 
loons more than two miles, while the region of the 
auroral discharge appears (nearly always) to be 
thirty miles and more. Sounding balloons have, 
in rare instances, gone to an elevation of 18 miles. 
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This is far short of the main auroral level. 
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Sixty-Ninth Year 


SCIENTIFIC AMERICAN 
for 1913 


S WE go to press for the first issue of the 69th year of the Scientific American we should like to 
be able to publish an approximate table of its contents for 1913. Although this may be possible 
for some journals, with the Scientific American it is obviously out of the question. As stated at the 
| head of our editorial colums: ‘The purpose of this journal is to record accurately, simply and interest- 

ingly the world’s progress In scientific know ledge and industrial achievements.’’ Scientific know ‘ledge and 
industrial achievements are undergoing phenomenal developments, the progress of which will be chronicled in 
the se pages. But what these developments will be, who can foretell? So, in forecasting the Scientific American 
of 1913 we can only refer back to the year just past as an index of the manner in which the subjects for the 
coming year will ibe treated; and as a measure of our own development, we invite comparison between the 











Scientific Amencan for 1912 and that for 1911. 
Although a table of contents is now out of question, we are able to announce a series of subjects that will 


come in for spe cial attention. 


year, as they have been in the past two years. 


These will appear in special magazine numbers which will be continued this 
The list of subjects is indicative of the broad scope of the 


paper, which concerns itself on the one hand with the vast powers of nature, and on the other with the minute 
micro-organisms of bacteriology, the great agricultural operations made possible with modern machinery. 

In the following list of magazine numbers it should be understood that the subjects given out will not 
monopolize the whole of the number, but each number will contain the same variety of subjects as do the 
regular issues of the Scientific American. 


Motor Number 
JANUARY 11 
I EXT week the Scientific American pub- 


lishes its fifteenth annual motor number. 
This unlike the other magazine numbers will be 
wholly devoted to the subject of the automobile 
and the motor truck. Topics of special articles 
are Automobile Bodies, Past, Present and 
Future, Partnership Ownership of a Car, 
Kerosene Engine Carbureters and Converters. 
How to Realize Economy with a Motor 
Wagon, Left-side Steering and Central Con- 
trol, and the Capabilities of the Motor Truck 
and the Horse Compared. There will also be 
a valuable table classifying all American-made 
cars according to price, showing what cars can 


be bought for $500, $1,000, $1,500, etc. 


Agriculture 
FEBRUARY | 
fol -LLOWING our practice of the last two 
years the February number will take up the 
subject of agriculture, giving the latest informa- 
tion on improved agricultural machinery and the 
scientific-treatment of soils. 


Water Supply 
MARCH |! 

"THE tallest building in New York towers 

750 feet above the ground—the deepest 
hole sinks as far below ground, giving access to 
the Acqueduct Tunnel under the East River. 
Although the acqueduct has been described 
from time to time in the Scientific American, it 
is hard to give an adequate idea of the great- 
ness of this engineering undertaking. In our 
March issue a general survey of the whole 
agueduct will be given. 


Harnessing Nature 
APRIL 5 

COAL will not last forever. What shall we 

o when it is gone? Of the great powers 
of nature we have succeeded in harnessing so 
far only those of the wind and the flowing 
stream, but there are open to us still the 
enormous power of the waves and the energy 
that the sun is constantly sending us in the form 
of light and heat. Many efforts have been made 
to utilize wave power, but so far with little suc- 
cess. Just what has been done will be fully 
explained in the April issue. Also there will 
be an article on the utilization of sun power in 
which line some very promising experiments 
have been made. 


Safety in Travel 
MAY 3 

iu is time for radical improvements in the con- 

duct of railroads. It is time that the automatic 
stop for trains was adopted, not to relieve the 
engineer of responsibility, but to act as a check 
upon him and to come into operation only in 
case of a lapse on his part. 


Bacteriology 
JUNE ? 
THs issue is taken up with the greatness of 
the infinitely small. It will explain how 
some micro-organisms are our enemies and others 
our friends, and how we may make alliance with 
the latter to war upon the former. 


Compressed Air 
JULY 5 

Not a steel building, not a bridge, not a 

tunnel of any description has been built in 
this city without the use of compressed air. 
Why should this power be used in place of 
electricity? The advantages of compressed air 
and the peculiar conditions requiring its use will 
be explained in the July issue. 


Electric Furnace 
AUGUST 2 

N this issue we shall deal with the electric 
furnace as used, not in the manufacture of 
steel, but in the laboratory where the intense 
heat it furnishes permits of chemical operations 
that enable us to reproduce artificially nature's 
own work in manufacturing diamonds, precious 

stones and other valuable products. 


Waterways 
SEPTEMBER 6 
[N this number we are reminded that we must 
not be so engrossed in the Panama Canal as 
to forget the important waterways in our own 
immediate neighborhood: The Cape Cod Canal, 
the Canadian canals, harbor improvements, the 
widening and deepening of our navigable 
streams, etc. 


Paper—lIts Use in the Arts 
OCTOBER 4 
"THE subject which is to be taken up in this 
issue is full of great interest. Not many 
realize to what extent paper and wood pulp 
enter into the arts, to suggest the various uses 
here would be to spoil the coming story. 


Great Inventions of Our Time 
NOVEMBER | 

LTHOUGH all important inventions are 

described in the Scientific American, there 
are some that stand out above the rest and that 
are of an epoch-making character. These will 
come in for particular attention in the Novem- 
ber issue. 


Panama-Pacific Exposition 
DECEMBER 6 
"THE last magazine number of the year will 
be devoted to the Panama-Pacific Exposi- 
tion, and the opening of the Panama Canal to 
active service, which will mark a new commer- 


cial era for the United States. 


The subjects referred to in the magazine numbers will be written by specialists in their several departments. Although we have made special detailed 


reference to these numbers, it must not be inferred that all the interesting material will appear in them. 


The regular weekly numbers will contain the 


same variety of matter that they have in the past, and we shall by no means follow the policy of saving the best for the magazine numbers. 











